CONTOUR MILLING AT GREAT DEPTH 
eee Just the job for Putnam Hi-Speed End Mills 


This is another of those tough armament jobs on which Putnam Hi-Speed End 
Mills excel. The steel is hard . . . the cut is intricate . . . good finish is required. 


Illustrated is a standard Putnam Hi-Speed Extra Long End Mill milling four 
radial slots in the breech housing on an anti-aircraft gun. The slots themselves 
are deep and in addition are recessed in the face of the piece. This means great 
strain on the mill. Putnam Mills have been doing the job with a minimum of 
“ler High Achierement” | Dreakage... and, therefore, a minimum of production time lost. 


kK PUTNAM TOOL COMPANY 


2985 Charlevoix Avenue @ Detroit, Michigan 





"ECE ROES, 1902 © wee COPIES 





Sy = 


" 


NEW WAY TO CONSERVE 
HIGH SPEED STEEL 

















Dovetail forming cutters made from FCC Electrically Welded Composite Steel 
Blanks (high speed steel cutting face; mild steel base) save at least 
50% of high speed steel. Besides, they offer other distinct advantages. 
Obvidus among them are:— 


1. Non-hardenable, tough base 3. More prompt delivery because 
minimizes tendency to crack and of reduced amount of high speed steel. 
break out at sharp dovetail corners 
and screw holes during heat treating 4. Inseparable bond between cut- 
or when working. ting face and base assured by special 


2. Easier to drill and tap screw technique of electric welding. 


holes and machine dovetails in mild ; : 
steel base; this work may be done 5. Marked saving of strategi- 
after hardening if desired. cally important tungsten. 


Special Bulletin contains full particulars and prices. 
Write for your copy of Bulletin TL today. 











THE FORGING and CASTING CORPORATION 


FERNDALE (DETROIT) MICHIGAN 
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BE MODERN...equip your 


machines wilh. SJOGREN 
=SPEED COLLET CHUCKS 


Are you getting full value from It is readily adapted for use on the 
your investment in tool-room and spindle nose of your lathes, takes 
engine lathes? precision collets — enabling the 
operator to do better work... . 


A Sjogren Speed Collet Chuck gives 
faster! 


greater capacity, saves time, in- 
creases accuracy and assures better Available in three sizes: 1”, 1-3/8” 
results. and 1-3/4" capacity. 


Furnished with Hardinge Precision Collets 


HARDINGE BROTHERS, Inc. 
FORMANCE HAS sipati é nocnal FOR HARDINGE 
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Today, is the day to Save 


WEIGHT- SPACE-TIME 


by specifying 


HoLo-KROME 
eof 


SOCKET SCREWS 


PRECISION MADE TO EXACTING STANDARDS 
BY THE HOLO-KROME PATENTED METHOD 





mis 
a me 














WRITE FOR YOUR COPY OF COMPLETE SOCKET SCREW STANDARDS || 
THE HOLO- KROME SCREW CORP. HARTFORD, CONN., U.S.A, 
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EYOND the horizon of this war-torn 
world—the dove of peace is waiting 
..- No man knows how far or how near. 


But as sure as the sun rises—that dove 
will alight again and peace be restored. 


Meanwhile—you and we have a job to do. 
Your job as civilian is to buy War Bonds 
and War Savings Stamps to the best of 
your ability. Our job as a manufacturer is 
to buy bonds, too. But our most important 
job right now is to help keep our fighting 
forces supplied with the ammunition they 
must have to clear the way for peace. 


Making tools that make the bullets is our 
sole endeavor today. All former peace- 


time production has been relegated to this 
single purpose. We are at it night and day. 


OHIO TOOL COMPANY 


CLEVELAND, OHIO 
Manufacturers of Small Arms Ammunition Tools 


<P 


DESIGNERS AND BUILDERS OF TOOLS, DIES, JIGS, 
FIXTURES, GAGES AND SPECIAL MACHINERY 





New HALCO tiEad 


on rhetane * for High Speed 
ied MILLING, DRILLING, 























BORING and 
COUNTER BORING 


Five Speeds 350 to 2900 R.P.M. Also 
10 speeds 125 to 2900 R.P.M. available 
at extra cost. 














Te Halco Hi-Speed Universal Mill- 
ing Attachment has proven its im- 
portance in building tools, dies, jigs, 
fixtures, wood and metal patterns and 
other machine products. Its 4-inch 
vertical travel permits many milling, 
boring and facing operations in one 
setup, a factor of convenience to which 
is added the advantage that the unit 
can be easily mounted by one man, 
it weighing only 90 pounds. Each 
head ff. unconditionally guaranteed 
for six months. 


IMMEDIATE DELIVERY 
(Designers and Builders of Fine Machine Tools) 


SEND TODAY FOR FOLDER 


AJAX ENGINEERING & MFG. CO. 


MANUFACTURERS OF HALCO PRODUCTS 
14234 BIRWOOD AVE., DETROIT, MICH. 
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~*~ “ j OER Stare. 
For ACCURA EASY Leveling of 
4 Machine Tools, Industrial Furnaces, Large 
Assembly Fixtures, rface Plates, etc. 






The illustrations tell much of the story. 
Designed to align themselves to the 
most uneven of floors; slip-ways are 
ground to minimize friction at point of 


contact with machine base. Positive AVAILABLE IN 3 SIZES: 
two-way adjustment with increased No. 1—2” x 2%46" x 41% 
limits. Simplest method of setting, and No. 2—238"x3" x6le 

No. 3—314" x 4 x 814 


keeping equipment LEVEL. Turn the 
“hex” screw head and presto!—a ppromprT 
level adjustment as precise as wanted. DELIVERY 


Write for full particulars to: ¢ M D ( 0 


THE ENTERPRISE MACHINE PARTS CORPORATION 


2735 JEROME AVE. DETROIT, MICH. 
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E has just turned eighteen. Shaves 
twice a week and maybe a hair or 
two is sprouting on his chest. He shies 
away now when his dad tries to be affec- 
tionate and we noticed some lipstick on 
one of his handkerchiefs after a country 
club junior dance not so long ago. But it 
seems only yesterday, perhaps it was the 
day before, that he was a chubby legged 
kid swinging from the arch of the door- 
way, leading to the dining room, in a 
gadget that was something like a 
breeches buoy and he was sucking at the 
end of a turkey bone. 


He went back to school this Fall, a tall, 
athletic lad, budding into manhood, but 
there was something else on his mind 
beside the football and hockey teams or 
the little blonde girl with whom he had 
“‘palled” around during the Summer. It 
seems as though he was listening for a 
certain call—the Clarion call that poets 
sing about—and, perhaps we just 
imagined it, but we thought we saw an 
upward jutting of his chin, a certain 
light in his eyes, and a sort of a rearing- 
to-go expression in his face. 


It chilled us a bit in the region of cur 
heart, when we thought of his discard- 
ing the sports coat for the ““O.D.” of the 
Army or the blue of the Navy. There 
was a bit of a catch in our throat as we 
thought of his putting aside his football 
helmet for one of steel; of his hanging up 
his hockey stick and reaching for a gun. 











After all we still regard him as just a 
little boy. 


They tell us that the eighteen and nine- 
teen year old lads are to be called to the 
service. When that day comes to us there 
will be prayers, but no tears. We shall 
not mourn nor shall we be fearful. 
Rather there will come welling up from 
our hearts that warm feeling of pride 
that millions of other parents will sense 
when their beloved lads marched away. 
Our lad is no different than the others. 
We are no different than other loving 
parents, nor is our sacrifice any greater. 
They are going to make great soldiers, 
en marines and fliers out of these 
youngsters. And they will become a 
mighty force when they take their places 
beside their brothers in arms. They too 
know what they fight for. They too know 
full well of the sacrifices that must be 
made before the evil powers that threaten 
the world can be overcome. 


And let us not forget that they are count- 
ing on us. They know that we shall not 
fail them. 


God be with them and their brothers. 





THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y 


REG. U. S. PAT. OFF. 





THE TOOL & DIE JOURNAL 


DECEMBER, 1942 






















KRW HYDRAULIC 
ARBOR PRESSES 


Standard Hydraulic Presses 
in 25, 50 and 75 ton capa- 
cities. Special Presses en- 
gineered for specific war 


production needs. 

















The exclusive design features which have 
given KRW Standard Presses their repu- 
tation for speed and efficiency are avail- 
able to war production manufacturers 
who require presses of special design. 
The illustration above shows a special, 
extra high 75 ton KRW Press in com- 
parison with the Standard 25 ton unit. 
Opposite illustration shows a special, 4- 
man operated, air-oil Press used for 
bomb loading. 


.- - KRW also builds bench-type Arbor 
Presses in 1/2, 1 and 3 ton capacities. 


TOS FiO] Os iy ren -2 08 by -CR Onn me a 
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4 good reasons why 





SOSSNER taps last longer 


and cut more perfect threads 


CUTTING .. . Sossner taps are carefully fluted 
and mirror polished to precise depth and width 
for maximum strength, minimum friction, and best 
cutting angle. 


STRUCTURE ...AII Sossner taps are heat-treated 
in time-temperature-atmosphere controlled furnaces! 


Ss PRECISION GROUND FROM THE SOLID 


STOCK ... All Sossner taps are ground to micro- 
finish from the hardened solid blank using the very 
latest equipment and our own newly developed 
methods. 


ACCURACY .. . EVERY tap is measured with 
precision wires on master measuring instruments 
calibrated to .000! in. Only the most modern and 
accurate equipment is used to check the form 
and lead. 
TAPS AND GAGES OF AMERICAN NATIONAL AND BRITISH 


THREAD FORMS IN SPECIAL AND STANDARD SIZES 
Write to Sossner, 163 Grand St., N.Y., or 28 B’way, Lynbrook, N.Y. 


ay 


TAPS STEEL STAMPS 
GAGES (CLUB ASIN icmmse@le)&. 


“32 year reputation for reliability and precision workmanship." 
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for LESS SCRAP in your plant and 
more Sezagé’’ on the fighting front / 









« 


SOLID TYPE 


"TUNGSTEN CARBIDE tipped 
standard reamers by Super Tool 
are the best that money can buy 
—and the most economical from 
every point of view. 


They cut faster, cleaner, truer. 
They save time and reduce scrap 
—hold their size over extremely 
long runs—give you more pro- 
duction, and speed the stuff out 
to our fighting men. 


Straight Shank Taper Shank 


form for completionto your sizes. 
Many standard sizes in stock for Send us your inquiries and ask 
quick delivery—in semi-finished for Bulletin R-1. 


SUPER TOOLCO. 


21640 HOOVER RD. DETROIT, MICH. 


cl CARBIDE TIPPED paeke] B 


FOR TURNING - FACING - REAMING - SPOTFACING - BROACHING 
FORMING - GRINDER RESTS - WEAR PARTS - BORING - MILLING - DRILLING 
GROOVING - COUNTERBORING - SHAVING - CENTERS - SPECIAL PURPOSES 
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Detroit Die Sets are made to the highest standards of excellence in 
materials and workmanship and our large stock of standard sets en- 
ables us to give you quick delivery. 


Consult us about your problems. Our cooperation has proved most 
helpful to many of our customers affected by today’s shortages. 


STANDARD DIE SETS in stock for immediate shipment. 
PRECISION DIE SETS 2 SPECIAL DIE SETS 
ACCESSORIES in stock for immediate shipment. 


DOWEL PINS, SPRINGS, SOCKET-HEAD SET SCREWS 
and CAP SCREWS. 


Write for Catalog 


DETROIT DIE SET CORP. 


2895 W. GRAND BLVD. DETROIT, MICH. 
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THERE'S MORE THAN ONE SHOT 
IN THE TOOL STEEL MAGAZINE 


OR every machining job, there is a steels to use on your jobs, for improved 
tool steel which will produceoptimum _ results. At the same time, they'll make 

results as regards the amount of work you familiar with the best a/ternate steel, 

done per machine hour and per grind. for your protection in the event of pos- 
Teaming up the right tool steel with sible future shortnesses in supply. 

the job frequently shows phenomenal 

improvement. For instance, with a con- 

necting rod broach made of DBL High 

Speed Steel, a well-known engine builder 

secured 13,533 pieces for the life of the 

broach, against a previous best average 

of 8000 pieces. The increase is almust 

70%. A similar company, using 3/8” 

twist drills made of DBL, secured an 

average of 30% more holes per ‘grind 

than with 18-4-1. 
War production calls for the best 

possible performance from every ma- 

chinetool, new orold. Letourengineers STEEL CORPORATION 


help you to determine the right tool cenerat orrices: PITTSBURGH, PENNSYLVANIA 
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PRECISION MEASURING MENTS 
meets - Ee — — 


£ 
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THE WILLARD 
THREADING AND 
FORMING TOOL 
SPRING HOLDER. 


The Willard Spring Tool Holder, a 
Thompson product, is versatile— adapt- 
able to a wide variety of uses and gives 
consistent, efficient and economical re- 
sults. For threading, the “Willard” pro- 
duces smooth, accurate threads close to a 
shoulder—can be used for coarse or fine 
threads without danger of chatter or tool 
marks. When used as a forming tool it 
assures faster, smoother machining free 
from cutter ee che design pre- THREAD TOOL GRINDING FIXTURE 
vents cutter from turning under heavy : A ; 
loads. The Cutting-Off Tool Holder makes Sul ek: ‘By eas eter ts or, 
Petite) ts faster feed with a heavier cut. rately ground to correct angle in a few minutes—grinds 


square thread tool bits to a 60° or 29° angle with a 15° 


cutting rake — holds square cutters in sizes ¥ig™ to ¥%". 
THOMPSON TO 
342 WEST PUTNAM AVE 
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CT SUPERVISOR 
DISTRICT 


CENTRAL PROC 
8505 W WARREN AVE~ 
DETROIT, MICH. july 15, 1942 


PRODUCTION SECTION 
UREMENT DISTRICT 


CENTRAL PROC 
MANUFACTURERS® LETTER NO} 
CHICAGO AREA OFFICE 


tting Tools 









SUBJECT: Cemented Tungsten Carbide for Cu 
ndum, dated June 19, 194 


from memora 
f Supply, Was 


Services © 













1. The following 15 quoted 
the War Department, Headquarters, 


"tn the interest of ¢ 
auction, attention 1s a 
tungsten card 


a. One pound of tungsten 4n the fo 
eutting tools will do the work of 70 


speed tool steel. Furthermore, + 
4um which are considered ne 


chromium and vanad 
all high speed tool steel. 


™, Cemented tungsten carbide function 
rticularly those 


types of lathes and boring machines, pa 
said to 4nelude all such machine 


construction. This 18 
4n the Jast five years. 
"o. Cemented tungsten carbide works efficiently on ail steels above 
approximately .30 carbon and is effective UP to 500 prinell oF morc. 
e will give two or three times the produc- 
tions to which its use 18 adapted 


r of grinds t 


gnereased pro- 
f cemented 























cal alloys and of 
e following stated advantages © 











onservat 














rm of cemented tungsten carbide 
unds of tungsten in nigh 
pstantial amounts of. 

y components of practically 















cessar 


s satisfactorily on almost all 
of the sturdier 


tools manufactured 

























"a, cemented tungs 

tion of high speed tool steel in those oper® 
and over 3 given will require about one-fifth the numbe 
tandard high speed tool steel will require.” 


s 4nformation 4s forws 




















rded by dire Field letter, 





eted to the AAF 


EAZ-er-72-2> 
Attention: 


3, Any requests for er information should be dire 
Chicago Area office, 20 N- wacker Drive, chiceg°, Illinois, 


Production Section. 
For the District supervisor: 











stn pnt 
CLS 
Bn, S, JONES 
‘Zé Lt. Colonel, army Air Forces 
Z Rechnical Executive 





\5 

= 
— 
IS 


Te 


7) 


















YOU CAN DO IT WITH 
D 














~ TUNGSTEN = TITANIUM CARBIDES 


FOR STEEL CUTTING 


<on>T © q* Universal grade for heavy duty, 








interrupted cuts, and coarse feeds, on older 
machines. 


<on>T A* General-purpose grade for cutting 


steels under “average” conditions. 


Kun >T -16* The grade for fine, extremely fast 
machining of steel. 


B-3 u* Hardest, wear-resistant, premium 
grade for precision boring, etc. 


* TITANIUM in these FIRTHITE grades makes 
possible better, faster, cheaper cutting of steel 
and at the same time permits tool prices com- 

P parable with those for high-speed steel. 

These FIRTHITE grades are made under 

one or more of the following patents on | 

TITANIUM Carbides: 1,925,910; 2,023,413; 

2,246,387; 2,265,010; Re. 22,073; Re. 22,074; | 


e Re. 22,166; Re. 22,207. | 
fist ag Hii 


“ Firth “Sterli: SG 


STEEL COMPANY 


ia Offices: McKEESPORT, PA. NEWYORK - HARTFORD . PHILADELPHIA | 
CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES 












Angle view, work in chuck. 
eadstock graduated 
. through 180 degree. 





| on 
Vi aes 


A" eovnce 


MULTI—PURPOSE 





GRINDER 


Grinds holes 14 to 18” diameter . . holes up to 
9” deep, straight or tapered. Will handle a 
wider range of work than has heretofore been 
possible on any one model machine . . sturdily 
constructed throughout . . complete specifica- Chvwr ennn Sonica en. enienbeneaeelh 
tions, delivery and price on request. showing step pulleys providing various 


ute of work head. Headstock may be 
slid crosswise any distance up to 6”. 








Representatives throughout the U.S. A. 


INDUSTRIES 
+ Wlactine Tool Llivesionk 


j/ 4877 EAST EIGHT MILE - DETROIT, MICHIGAN 
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y our 


Submarmes 


By using simultaneously three separate carriage and apron units on the 
22" Monarch lathe, accepting 40 feet between centers as illustrated 
below, a fast three-lathes-in-one job of machining marine tubes for our 
Navy is accomplished. With the tubes supported in five equally spaced 
steady rests, close tolerances are maintained without difficulty. 

This example indicates how Monarch lathes are being used for fine 
~ aecurate finishing of extra long work, such as gun barrels, ship-shafts 
and similar pieces. Whether the operation consists of straight turning, 
combined straight and taper or contour turning or boring, Monarchs do 
the job quickly and to required rigid tolerances. 

“Monarch lathes are at work throughout our Naval and Maritime oper- 
ations, speeding the building and equipping of ships. 





THE MONARCH MACHINE TOOL COMPANY : - - SIDNEY - OHIO 














NEW TOOL STEELS ARE \vi 
Unless Accurately 


Hewe U 


USE 
DESPATCH 
FURNACES 





Batch type fur- 
nace (gas or 


elec.); sizes 
13” x 13” x 13” to 37” x 25” x 37”. 


“TRICKY” is just the right word 
for some of the new “NE” steels for 
tools and dies . . . unless you have a 
furnace capable of speedy, accurate 
heat-treatment. 


Despatch furnaces are excellent 
for this purpose. UNIFORM heat is 
guaranteed in chamber regardless of 
load size, with ACCURA temper- 
ature control assured at any point 
in heat range 275° F.-1250° F. 


SPEEDY heat transfer and distri- 
bution increases efficiency, aids pro- 
duction. 


FLEXIBLE for many processes; 
wide utility. 


. . ; WRITE TODAY! Ask for Bulletin 81-0 
Pot type D teh hat nvection . 
furnace. Working sizes 8” x 12” to 60” x (pot type) furnaces; or Bulletin 83-0 
60”. Also special high temp. models. (batch type). 


DESPATCH 


OVEN COMPANY minnenrotis, minnesota 
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BROACH & GAGE CO. 


1009-15 Franklin St. Detroit, Mich. 





Precision the Factories 


Workmanship that are 
to Meet Speeding 
Today’s Wartime 
Exacting Equipment 
Wartime to our Men 

Requirements. in the Field. 





| ANUFACTURERS OF FINE BROACHES AND GAGES 
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Here is a 742/442 Coolant System 







CONTROLLED FLOW 
from 10 to 1000 
Gal. Per Hour 


SPECIFICATIONS 
CAPACITY: MOTOR: 
Ve H.P.— 
1725 R.P.M. 
Ball bearing. 


STANDARD 
EQUIPMENT: 
Flow control 

valve. 
Handy motor 
switch, 


Size, 16x16x36 in. 


PUMP: 
Centrifugal; 
high stress 

casting; 

sleeve bearings. 


ray-Mills 


gal. per hour. Here are some other ime 
portant features:—A relief valve elim- 






i-V@L 


NJ OW you can have large coolant-vol- 
, ume and high flushing capacity in 




















a Portable Coolant System. Wherever 
you want the advantages of using cool- 
ants you can have them —on ali your 
equipment—for al] metal working oper- 
ations like: grinding, honing, milling, 
cutting, tapping and threading. 

The new Gray-Mills Hi-Volume -Cen- 
trifugal pump, scientifically designed, 
specifically to handle coolants, will eas- 
ily deliver 1,000 gal. per hour, cr a con- 
trolled flow of any volume down to 10 


If any of your production equipment is handicapped 
in not being able to handle coolants, the answer is 
a Gray-Mills Portable Coolant System. In addition to 
the Hi-Volume Centrifugal of 1,000 gal. per hour 
capacity there are other coolant system models with 
capacities from 50 to 165 gal. per hour. We have 
the answer to your coolant system problems! 


inates pressure build-up—The tank is 
fitted with baffle plates, for forced 
settling of abrasives and chips, to keep 
the coolant clean—Rugged, simple con- 
struction assures long trouble-free serv- 
ice — Horsepower consumption is low 
because efficiency is high. 

Write for complete details on the New 
Hi-Volume Centrifugal and learn how 
easily you can use it wherever you need 
large volume coolant flow. 


O 





GRAY-MILLS CO., 211 W. Ontario St., Chicago, Ill. 
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OTHER MODELS 


Heavy Duty 
“A” Series 


Standard 
50 to 130 
G.P.H. 
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SHIRT-SLEEVE 


We’re up to our necks in trouble these days — that is, other 

companies’ troubles! We’ve made their war production 

problems our problems, and are helping to solve them with a 
speed and efficiency born of long experience. 


Sometimes this involves designing special jigs, fixtures, dies or 
machinery — sometimes rearranging plant layout and routing. 


But whatever the requirements, skilled McKinney men — engineers, 
designers and tool makers — team their abilities and experience to 
effect maximum production in record time. 


Our recently expanded facilities and increased personnel now en- 
able us to offer this helpful engineering service to more companies. 
May we quote on your requirements? 


DEPEND UPON 
MCKINNEY FOR: 


* Design and manufacture C 
of dies, jigs, fixtures 
* Process Engineering 


* Tool Designing TOOL & MANUFACTURING CO. 
cp naenaneeaeiging 1688 ARABELLA RD. ;/ CLEVELAND, OHIO 


















* Product Engineering 





Machine Designing 


FOR TWENTY YEARS” 


THE TOOL & DIE JOURNAL DECEMBER, 1942 














Designed for fast ac- 





















curate sharpening of 
milling cutters, ream- 
ers, hobs, and similar 
tools and for miscel- 
laneous cylindrical 
and internal grinding. 





Extremely sensitive table 
action imparted by ball 
bearings rolling on hard- 
ened steel ways, which are 
ground in position. Table 
swivels 45 each side of 


zero setting. 


Full line of attachments cover every 
tool room requirement. Ask for new 
bulletin! 


MACHINERY MANUFACTURING COMPANY 


1915 EAST 51 ST., VERNON LOS ANGELES. CALIFORNIA 
. HORIZONTAL MILLS, VERTICAL MILLS & 
Vernon Line of JIG BORERS, 11’ SHAPERS & GRINDERS 
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ELIMINATING 
FLATS 


Use of centralizing gages will not 
necessarily eliminate flats. 


1. Best remedy usually is to increase 
the number of hob gashes. 


2. When cutting worm gears with 
smal! number of teeth, use tangen- 
tial rather than infeed. 


3. Check whether large lead errors 
were produced in grinding hobs in- 
correctly. 


4. Hob runout or erratic flute spa- 
cing resulting from sharpening may 
cause flats. 


5. Check also whether hob is mount- 
ed correctly in machine. 





Hob Contour Checker 


Hob Lead Checker 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD... DETROIT, U.S.A. 
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SHARPENING 


A sharp hob cuts faster, with less 
power and wear, and will produce 
more accurate work with better 
finish. 


1. Use a soft bevel or concave wheel 
of medium grain. Keep wheel clean 
as a glazed wheel may crack hob 
teeth. 


2. When using ordinary tool grind- 
ers use a sharpening guide for spiral 
gashed hobs. 


- 
8 J ¢ 
> a , 
\ y, 
TOOL Cg 
> a .] 
| /é . \ 
PY 
{z a \\ 


3. Grind hob tooth faces on center- 
line ("A” in drawing). 

If undercut as at ‘'B”, hob tooth will 
cut too deep. 

If ahead of center (“C" 
drag on work. 


), tooth may 


If ground too far back ("D"), the 
tooth will be lower and gear contour 
will not be the same on both sides. 


4. If a hob has a hook, be sure to 
maintain correct amount of hook as 
stamped on hub. 


5. Check your ground hob on accu- 
rate equipment. 


For further information on hobs and 
hobbing write on your company 


letterhead for Booklet 149-A. 


Hobhing a Zero-Backlash 
Involute Spline with 
MITCO Hobs. 


CORRECT 
SET-UP 


The selection of the best cutting 
zone ina given hob has a tremendous 
effect on hob life, product accuracy 
and overall output. 


1. Be sure there is no endplay of hob 


on arbor. 


2. Be sure outer bearing is in place 
before clamping hob on arbor to 
prevent its springing out of line. 


3. Check hub diameters with indi- 
cators graduated in ten-thousandths. 


Runout should not exceed 0.0002 in. 


4.1f runout exceeds this amount, 
loosen the clamping nut and rotate 
spacing collars to correct, these col- 
lars usually having slight errors in 


parallelism. 


5. It is possible to select more than 
one “best” position of a given hob, 
by shifting it axially. 





Hob Sharpening Checker 
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WHAT ARE GAGE BLOCKS? 





Except for the men who use them, few people s 
know what Gage Blocks are. Briefly, they are " 
small pieces of special steel accurate to a few * 
millionths of an inch. These blocks are the basis ns 
of all precision measurements, furnishing the stand- " 
ard or pattern from which measurements used in b 
manufacturing processes are taken. A _ simple t 
illustration is this comparator being set against gage . 
blocks. The comparator will then be used to check sl 

precision aircraft parts in production. 

Why Are Gage Blocks So Vital To War Production? 

Mass production of war goods is made possible through 

development of the system of interchangeable manufacture. 

This term simply means that parts to be assembled into a com- 


plete unit—engine—gun—torpedo, etc., etc., can be manu- 
factured with such uniform accuracy that any part can be 
interchanged with any other and the unit assembled from any 
group of parts without first selecting them to fit together. 


To achieve this uniform accuracy of parts some constant unit 
of measure to serve as the basis of all precision measurements 
had to be found. The answer is gage blocks. 

The entire system of interchangelable manufacture which alone makes possible our 
mass production of tanks, planes, guns, shells, ships, etc., etc., would not exist today 
— if it weren't for gage blocks. 





We just wouldn't have any ‘War Production” if these little pieces of steel didn't 
exist. 


How Are Gage Blocks Made? 


Gage Blocks were introduced into the U. S. about 30 years ago. Since then only 
three outstanding manufacturers of this unique product have arisen despite a constantly 
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growing demand. Why should this be? 
The answer lies in the fact that the basic 
requirement of successful gage block 
manufacture is skill—or good old fash- 
: ioned craftsmanship. This skill can only 

be acquired slowly, almost painfully and 

there is no substitute for it in the making 
of these fantastically accurate pieces of 
steel. 





In the WEBBER “Home of Precision” the Webber 

—father and son—apply their two generations of 

craftsmanship with the aid of a complete staff of skilled 
artisans in producing gage blocks of a high quality and precision 
as the world knows today. 


So well have they plied their craft that today WEBBER Gage Co. 
is the largest producer of gage blocks in the United States. 

Not only is WEBBER serving the tremendously swollen demands 
of U. S. war industries but WEBBER Blocks are being shipped 
tegularly to other United Nations in all parts of the world. 





GAGE COMPANY 


12903 TRISKETT RD. © CLEVELAND, OHIO\ 
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WHICH UT. 
aGourY ~ 


a 
TRUE ...OR FALSE? 


Stepping up production needs more 
than just speeding up the sawing in 
your cut off department. Your produc- 
tion line can not save the tim@ gained 
by sawing stock faster without receiv- 
ing smooth accurately cut pieces ... 
each piece to the correct machining 
length. Machining down crooked cuts 
will waste valuable time and add criti- 
cal metals to your scrap pile. 


RACINE Heavy Duty Hydraulic Saws 
are precision designed to cut accurately 
at high speeds. Each machine has a 
massive saw guide to tension the saw 
blade. Wide bearing areas contained in 
the saw frame provide rigid alignment 
under heavy cutting feeds to maintain 
accuracy in cutting material from 10’ x 
10” up to 14”x 20". Such accuracy 
means safer, faster cutting. 

Write for information on our complete 


line, 6° x 6" up to 14x20" and also 
on our fully automatic machines. 











RACINE 
Model 
No. 30-C 
10” x 10” 
Capacity 


+ 
RACINE TOOL & MACHINE CO., 1768 State St., Racine, Wisconsin 


8 RACINE METAL CUTTING MACHINES 
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The right answer - - ALWAYS 


The BECKER INDEX MASTER 
does not make mistakes. It is 
a precision unit all the way 
through . . . and does pre- 
cision work all the way 
through. Whatever the part 
—aircraft, navy or ordnance 
—you can be sure that the 
BECKER INDEX MASTER 
accurately and speedily 
determines its conformance 
with drawing specifications. 


Z 


Comparing the present meth- 
ods used in the inspection 
and layout of tools and parts 
Vy where a bevel protractor sine 


A new descriptive circular on the 
BECKER INDEX MASTER 
bar must be set for each is available. Address: 
dimension, you can readily 
see the great advantage of 
using the BECKER INDEX 
MASTER—which saves valu- 
able time. 





THE BUNELL MACHINE & TOOL CO 
1601 F. 23rd St Cleveland, 0 
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Two Norton Machines 
for Tool Room Surfacing Jobs’ 


HE 6 x 18” Hydraulic Surface Grinder is 

equally adapted for grinding single pieces 

er production lots. Available options of 
spindle construction, drive and equipment add to 
its efficiency for specialized applications. 


The versatile Norton No. 10U Lapper will accom- 
modate a wide range of gauges and tools. While 
advantages of accuracy and uniformity obtained 
by machine lapping were previously recognized, 
the quantities of many tools did not justify this 
method. Today’s requirements demand it. Being 
well suited for lapping plated surfaces, this 
machine fits into the tool rebuilding programs of 
progressive shops. 


NORTON COMPANY 


Worcester, Mass. 
M-450 





| NORTON 


|| MACHINES 


6x18" - HYDRAULIC 
SURFACE GRINDER ~ LAPPING MACHINE 


THE TOOL & DIE JOURNAL DECEMBER, 1942 




















* 
GRINDING 


Soteemel 2... 2. 3s 4 
External. ..... 3 
a 4 
a 1 
Centerleses ..... 1 
ae 1 





53 YEARS 


time customers. 


PRECISION 


SCREW MACHINE PARTS 






time to help our boys over there. 
* TOMORROW the C. M. Smillie Com- 


pany will again fulfill their promises to their peace- 


MACHINING 


Horizontal Mills . . 3 
Vertical Mills. . . . 2 
Hand Mills... . . 4 
i” a ee 
a re l 
Drill Presses . . . . 8 
Tapping Presses . . 2 
Broaching .... . 1 


EXPERIENCE 


* TODAY the C. M. Smillie Company is 
fulfilling its promises to our country by increasing 


their production so that deliveries can be made on 


C. M. SMILLIE & CO. 


1108 WOODWARD HGTS., FERNDALE, MICH. 


OUR EQUIPMENT FOR PRECISION WORK 


* 
INSPECTION 


Mockwen .....2 
Comparater ... . 3 
Shadowgraph. .. . 1 


Gage Blocks . . 6 sets 


Plugs - Thread Gages 


Micrometers 


* 


TOOLS AND FIXTURES 
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UPP and ADAM Broadcast No. 1003 « + by Mason-Hahn 











SUTTONITE 
MADE A HIT THE 
DAY IT WAS BoRN/ 


YEH, AND ITS 
BEEN HITTING THE 


AXIS HARD 


*“SUTTONITE” is a recently 
perfected welding rod giving high 
speed steel performance. It in- 
cludes in its uses the fabricating of 
tools either by applying it on bor- 
ing bars, special types of turning 
tools and some forming tools that 
have been worn undersize. Or by 
employing S.A.E. Stock as a 
foundation, as in the case of turn- 
ing, forming, cut-off, boring and 
many form-turning tools, as well 
as lathe and grinder centers that 


require abrasive resistance. It als ’ 
aie uae other saahe pote WELDING EQUIP MENT 
momurrery CO. 


Inquiries are solicited on any 
226 Leib Street + DETROIT, MICHIGAN 


prospective jobs. 
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Grinding taper keys on 
Blanchard No. 18 Surface 
Grinder 








| ie though fixtures are sometimes neces- 
sary on a Blanchard Surface Grinder, a 
simple design is often very satisfactory. A simple 
tapered shoe is used for holding 16 tapered keys 
in the set-up shown above. ! 4 to 1 2 of stock is 
removed from one side of each key to limits of 
002°. 48 pieces are ground per hour. 

If greater production is required, two fixtures 
could easily be accommodated on the 86° mag- 
netic chuck. Magnetism holds the fixture on the 


chuck and helps to hold the work down in the 


fixtures, 





Send for your free copy of “Work Done on 
the Blanchard.” This book shows over 100 
actual jobs where the Blanchard Principle 





is earning profits for Blanchard owners. 


DECEMBER, 1942 


Ds neces haem 


BLANCHARD 


CHECK THESE 
ADVANTAGES 
OR BLANGHARD 
@RINPING 


* Production 
* Adaptability 
* 

Fixture Saving 
Operation Saving 
Material Saving 
Fine Finish 
Flatness 


Close Limits 


6+ 0 « « » Especially 
valuable on jobs like 


the one illustrated. 
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There is No Scarcity 
of Victory Tool Shanks 


Cast of tough Meehanite Metal, they outper- 
form and outlast hard-to-get carbon steel 


For any shop equipped to tip its own cutting tools, Victory 
Tool Shanks offer these attractive advantages: 

1. They have double the vibration damping capacity of steel. 

2. Their heat dissipation is far superior to that of steel. 


3. The coefficient of expansion of Meehanite is closer to car- 
bide than is steel. 


4. They require a minimum of machining before use. 

5. They are available NOW. 
Victory Tool Shanks are stocked in many standard sizes and 
shapes. Special shapes can be cast to your specifications. 


WRITE FOR BULLETIN No. 52T-1 which shows sizes and prices. Pick 
out a size you can use and ask for free samples. Small quanti- 
ties can be shipped within a few hours after receipt of order. 


THE COOPER-BESSEMER CORPORATION 
Sugar Street, Mount Vernon, Ohio 








Cooper 
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Machines, Accessories 
and Attachments tor a 
W ide Variety of Needs 





Rotary Head Milling 
Machine 





Autometric Jig Boring 
Machine 





Milwaukee Speedmill 





Milwaukee Face Mill 
Grinder 





Center Scope 


“hs 


The job illustrated above typifies the unusual 
performance of the Milwaukee Rotary Head 
Milling Machine, The permanent mold (cast 
iron) for aluminum shown above was produced 

60° less time than it previously required 
— without models or templets and directly from 
the blue-print into the metal. 


The Milwaukee Rotary Head Milling Machine 
is without equal in the high speed, accurate, eco 


nomical production of dies, molds, hobs, as well 
as the precision machining of many parts. In a 
single setup, it performs layout, milling, drilling, 
precision boring and slotting operations—mills 
circular and angular cuts in both vertical and 
horizontal planes. Send for Bulletin 1002 A. 


YOU'RE ON THE BEAM WITH 
CENTER SCOPE *& 
The CENTER SCOPE is an optical locating 
machine shop tool, constructed for use on any 
machine, Greater accuracy is obtained on the 
initial setting when used on precision jig borers 
— precise individual locating rapidly obtained 
on lathes, milling and boring machines, etc. 


The optical beam, or line of sight, is absolutely 
inflexible and can never be distorted. There is 
no pressure on the object to be viewed and it is 
not subject to any mechanical errors, 


FROM BLUEPRINT INTO METAL IN 60% LESS TIME! 


The Center Scope 
in Operation 


Production is too vital metals too essential — 
to risk the waste of both because of inaccuracies 
in machining. With the CENTER SCOPE you 
SEE the exact location of the spindle axis, you 
can set up and hold tolerances to “within a 
tenth”, you can compensate for spindle run-out 
—and maintain absolute accuracy for the set-up. 
The CENTER SCOPE is a necessary production 
tool necessary today because you are interested 
in saving time tomorrow because you'll be 
interested in saving costs, ‘ 


THREE TYPES TO CHOOSE FROM 
The variable and rotating Center Scopes are 
priced at $97.00, with taper shank $125.00. The 


Special Center Scope sells for $125.00. Edge 
Block $23.00 additional, 


Write Dept. CS for complete information. 


KEARNEY & TRECKER PRODUCTS CORPORATION 


Milwaukee, Wisconsin 




























How to make multiple hole punching dies in “Nothing Hat / ” 


Buy a standard die set and add 


WALES 
COMPLETE CD UNITS 


wherever you need a hole punched 


Wales CD Units are sets of punch and die 
units. 

The punch unit half contains a punch with a 
pilot, a holder, a stripping spring and a guide. 
The die unit half consists of a holder with a 
slug clearance chute and a die. These revolu- 

Above cross section tionary units provide new time saving and 
of Wales CD Unit Money saving features. The amount of assem- 
» shows stripper spring bly work is practically nothing. 
pong ae dame Every punch and die is easily accessible for 
quick replacing of dulled parts without breaking 
down entire die set. “Down time” is practically 
eliminated with Wales CD Units. 

TWO NEW SIMPLIFIED MOUNT- 
ING METHODS are fully described and il- 
lustrated in Catalog CD. Write for your copy 
today. 


pin in die holder. 


Remember, “There’s Always Something New 
in the Wales Line,”—this month it’s Wales 
“CD” Units. Keep posted by writing to— 


THE STRIPPIT CORPORATION 


Cutaway view showing 345 Payne Avenue 
four CD Units and back NORTH TONAWANDA, N. Y. 


7 gauges mounted on con- 5 
ventional die set. George F. Wales, President 
Specialists in Punching and Notching Equipment 





Cross section view 

* showing typical die 
set with Wales CD 
Units. 


TTT 


ARAAAAR, 







a syewnit 
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HE job of removing the burr and producing the 

true radius required on all holes in aircraft 
engines has been greatly simplified by the introduction 
of the slotted abrasive disc. Made of Aloxite Brand 
Electrocoated Aluminum Oxide Metal Cloth, these 
discs are being widely used for burring and polishing 
all metal hole edges, from *.” to 51," in diameter. 


The speedy performance of the disc is a result of the 
flexibility achieved by its slotted design. Using a disc 
proportionately larger than the diameter of the hole, 
mounted on a spindle for use in a portable electric or 
air-driven tool, the operator presses it against the edge 
of the hole, as in the diagram below. Accommodating 
itself to the opening, the disc “cones” backward, 
sanding only the edge of the hole, leaving 
the flat surface untouched. 


SLOTTED ABRASIVE DISC 
SPEEDS BURRING OF HOLES 


Grinds top and bottom edges of holes 
to true radius — all in one operation 


CARBORUNDUM 








If both ends of the holes are to be finished, two discs 
mounted back to back are used. They are first pushed 
through and then pulled back against the opposite 
edge of the hole. 

Uses for this new abrasive “Weapon for Production” 
are many and varied. Such parts as valve rocker arms, 
connecting-rods, tappet guides, oil holes etc., having 
openings larger than ,%;", are typical of its wide 
application. 

In ordering slotted abrasive discs, it is important to 
select the correct grit for the kind of metal employed 
and the finish required. 

If you care to try a few of these slotted discs we will be 
glad to send them free of charge. Simply address your 
request to Dept. TD, The Carborundum 
Company, Niagara Falls, N. Y. 











DIAGRAMS SHOW HOW SLOTTED DISC WORKS 


orn) PWOIID 
} 4 } 











THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 


(Carborundum and Aloite are registered trade-marks of and indicate manufacture by The Carborundum Company) 
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HOW TO GET THE MOST 


OUT OF YOUR LATHES 


No. 3 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient production 


Keep Your 
Lathes Level 


The leveling of a lathe can 
either perpetuate or destroy 
the best craftsmanship of the 
machine tool builder. A lathe 
that is not level cannot turn 
out precision work. Any 
twisting of the lathe bed will 
throw the headstock, tail- 
stock and carriage out of 
alignment. This will cause 
the lathe to turn a taper in- 
stead of taking a straight cut. 


Check Leveling Frequently 

The major cause of distor- 
tion in lathe beds is the settling of the 
floor supporting the lathe. There are 
other conditions which can also affect 
this. Therefore, check every lathe 
periodically to see that it is level. 


How to Level a Lathe 


The first requisite for accurate 
leveling is a precision level at least 12 
inches long. One that is sufficiently 
sensitive to show a distinct movement 
of the bubble when a .003” shim is 
placed under one end of it. 


The leveling of the lathe is tested 
by placing the level squarely across 
the lathe bed at both ends. Metal 
shims should be used under the lathe 
at the points indicated by the level as 
being low. After all adjustments have 
been made, bolt the lathe securely to 
the floor and repeat the tests to make 
sure that the lathe is still level. 





South Bend, Ind., U. S. As 


Check every lathe periodically to see that it is ind 





A reliable leveling test can be made 
by placing a short bar of 1” steel in 
the chuck and machining two collars 
of equal diameter 4 inches apart. 
Then, take a very light finishing cut 
across both collars. Measure both 
collars with a micrometer. If the col- 
lars are not the same diameter it is an 
indication that the lathe is rot level. 
Adjust the leveling until both collars 
can be turned the same diameter. 


Write for Bulletin H3 


Bulletin H3 giving more detailed in- 
formation on the installation and level- 
ing of lathes will be supplied on re- 
quest. Also, reprints of this and other* 
advertisements and bulletins in this 
series. State quantity wanted. 

*Ad. No. 1, “Keep Your Lathe Clean” 
Bulletin H1, “Keep Your Lathe Clean” 
Ad. No, 2, “‘Oiling the Lathe” 

Bulletin H2, “Oiling the Lathe” 


SOUTH BEND LATHE WORKS 


Lathe Builders for 36 Years 
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Gilron compounds are now doing a real 
job drawing steel cartridge and shell 
cases. Aiding in the development work, 
Gilron engineers have been instrumental 
in increasing production for leading 
manufacturers. 


20 mm to 105 mm steel shell cases can be 
produced with the new water soluble non- 
toxic coating compound, thus eliminat- 
ing copper plating. 

Because of the high film strength of Gil- 
ron drawing fluid, scratching and scoring 
are completely eliminated. 


A convincing list of satisfied users will be 
furnished on request, together with com- 
plete production details. 


PRODUCTS CO., INC. 


1557 EAST 40th STREET ~- CLEVELAND, OHIO 
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IS 


DRAW DIES 


NECKING DIES 
SIZING DIES 
TAPERING DIES 
BULLET DIES 
SWAGE DIES 






Pioneers in Tungsten Carbides 
for over ao Quarter Century 
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ACK of the TECO trademark 
is a quarter-century of experi- 
ence in the development and manu- 


== facture of Tungsten Carbide. Rigid control of every 


step in the manufacture of the carbide and fabrica- 
tion of the dies gives TECO Carbide Dies their 
unusual capacity for high-speed, long-run produc- 
tion of smoothly-finished, on-size cartridge cases. 


TECO Carbide Dies provide a tried and proven way 
to step up your output of cartridge cases. To con- 
vince yourself, equip a few machines with TECO 
Carbide Dies—then check the quality and quantity 
of your production against previous runs. Our engi- 
neers will gladly discuss your needs. 


TUNGSTEN ELECTRIC CORPORATION 


574 39th Street Union City, N. J. 


Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 
Representative: Architects and Builders Bldg., Indianapolis, Ind. 
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FOR MILLING, DRILLING AND BORING ON TOOLS, 
DIES, EXPERIMENTAL AND PRODUCTION WORK 


DECEMBER, 1942 


Constant pounding, twenty-four 
hours a day, seven days a week 
has been the task of hundreds 
of INDEX MILLS and they 
are doing the job so well that 
a large percentage of our orders 
are repeats. 


If you do not know about 
eee INDEX, manufactured by Index 
Machine & Tool Co., write to 


Blank & Buxton 
Machinery Company 


3110 E. Michigan Ave., Jackson, Michigan 
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The portability and flexibility of Delta machines open 
many roads to increased production: Here illustrated 
are two 14-inch Delta Drill Presses set up alongside a 
screw machine. Operator performs two hand-feed 
operations on drill presses while waiting for power- 


where you want them 
when you want them 


feed on screw machine. 


Other examples: When five drilling and tapping 
operations are required, a single spindle Delta 
Drill Press is moved alongside a four-spindle 

. . to save toolmaker’s walking and 

waiting time, individual Delta Drill Presses, 

Grinders and Band Saws are set up along- 
side each toolmaker’s bench. 


DELTA DESIGN drill press . 
ALWAYS OFFER THESE 
ADVANTAGES 


Low First Cost 


Low Mainte- 
nance Cost ~~ apr 
Economical « y 
Operation N y 
Nn / 


Reduced Labor 
Costs 


Greater Flexibil- M 4 LWA 4 E 3 


ity 
Portability 


Send for FREE 
“Tooling Tips” 


Shows how other 
manufacturers are 
taking advantage 
of DELTA-Mil- 
waukee machines. 
Get in touch with 
your Delta Indus- 
trial Distributor 
or write to The 
Delta Manufac- 
turing Company, 
612-N E. Vienna 
Ave., Milwaukee, 
Wis. 
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Hard chrome plate is worth its weight 
in gold, when it can salvage indispens- 
able tools and dies. And its value is 
incalculable when, by speeding pro- 
duction, it can save the lives of our 
fighting men. 


Before you consider it “impractical” to 
recondition a tool or die, check with 
Hartford Chrome. Hard chrome plating 

















Serving New England 
and New York 


THE W-P-B-SAYS: 









has made much progress since the war. 
Yesterday’s tough problems are ordi- 
nary production jobs now. 


Our standard of work applies to 
Naval Aeronautical Specifications 
P-44. Our efficient operation enables 
us to maintain a low price schedule. 
Inquiries for estimates will be given 
immediate consideration. 


| HARTFORD CHROME 


CORPORATION 
525 PARK STREET * HARTFORD © CONN 


licensed by United Chromium Inc. 
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no extra Calipers?” 


Yes, plenty of extra pairs... thanks to a 





Distributor’s salesman who knew where to look 


He was new in the place—his first job was 
checking odd lots of shafting. All ready, except 
for calipers—not a pair to be found. 

“Hey, loan me your calipers” he yelled across 
to the next man —‘what kind of a place és this 
that doesn’t have scads of ’em in easy reach?” 


But that man’s calipers couldn’t be spared. In 
fact, it finally developed that no dealer in the city 
had any in stock. But as usual — 


The representative of an Indus- 


This incident is typical of the 


and was willing to sell. Everybody happy! 
The Representatives of your nearby Industrial 
Supply Houses not only can do a “Sherlock 
Holmes” helping you unearth scarce materials 
now and then, but can lend your short-handed 
Purchasing Department valuable help in other 
ways besides. 

You can call in their help with full confidence 
— because they are our own 
Industrial Distributors, selling 


trial Supply Company happened unusual services that many Cle-Forge High-Speed Drills 
to know where he could pick Mill Supply Distributors are and Peerless High-Speed 


up a box of brand-new ones 
that the owner didn’t need 





TRADE MARK REG. U.S PAT OFF AND FOREIGN COUNTRIES 


30 READE ST. NEW YORK 9 NORTH JEFFERSON ST. CHICAGO 650 HOWARD ST. SAN FRANCISCO 
6515 SECOND BLVD. DETROIT LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST.E.C4 





rendering their customers 


during the Emergency. Reamers throughout America 


during many years. 
TWIST DRILL 
COMPANY 


1242 EAST 49" STREET 
CLEVELAND 






CLEVELAND DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU 
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Letter from Washington 


“On earth peace, good will to men” 
has been the Christmas theme for cen- 
turies. With total war engulfing the 
world, should it this year be different? 

True it is that men, women and chil- 
dren are being taught unnatural philoso- 
phies and in some nations “to hate” is 
held up as man’s requirement to attain 
the fuller life. 

But let no man be deceived. None of 
these weirdly adverse theories will ever 
bring peace or joy or the fullness of life 
to any man or to any nation. 

Too long, outlaws have laid waste the 
homes and cities of decent peoples and 
killers have stalked the peaceful hills 
and valleys of the world. Nations with 
right ideals have had to band together 
to stop them, aye, to exterminate them 
if necessary. 

And how can we look upon such a 
picture of carnage and destruction and 
even think of good will, or how can we 
contemplate the death dealing imple- 
ments our sons and brothers and hus- 
bands and fathers are being called upon 
to make and to use, and think of peace? 

Every American man and woman 
should know the answer and their chil- 
dren should be taught it. Thus the 
record of history will always be kept 
straight. 

We believe in the Christmas Spirit. 
It is both the essence and the fulfillment 
of the American way of life. We have 
learned that great joy and satisfaction 
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and success come when good will pre- 
vails inside our borders and peace with- 
out. 

We do not deny that American “Free 
Enterprise” encourages competition and 
engenders rivalries and that every man 
must claim his heritage of freedom from 
exploitation and repression of every sort 
by climbing out of the shadows to his 
place in the sun, but it is accomplished 
along the highways of peace and good 
will. 

Why then abandon the Spirit of 
Christmas? No good for any one is to 
be achieved by substituting gloom and 
frustration for joy and good wishes. In 
fact it is proven that we as individuals, 
humanly and spiritually, thrive on en- 
couragement and right thinking. Daily 
accomplishment is greater because 
morale is higher and health itself is 
benefited. Thus we accelerate our part 
in the war program. 

And lastly—who will dispute that our 
men on the war fronts should have the 
strongest assurance that good will 
reigns among us here at home and that 
our daily prayer is that peace may soon 
come again to this world. 

Only then will they be able to come 
home and take their rightful places in 
the rebuilding of a world on the only 
permanent foundation known to God and 
man; 

“On earth peace, good will to men.” 








Hard Chrome Plating Aids 


War demands have caused a shortage of metal 
necessitating the preservation of present equip- 
ment as well as the reclamation of prospective 
scrap. Hard chromium plating has been in- 
strumental in alleviating these two conditions. 
The WPB has strongly advocated the use of 
hard chromium in maintaining the efficiency of 
new parts and the salvaging of old tools, dies, 
gages, machine parts and imperfect production 
work. 


STUDY of the physical properties 

of electrodeposited chromium in- 
stantly reveal why it is so desirable to 
the manufacturer. Its hardness is com- 
parable to the hardest of metals, rank- 
ing No. 9 on the Mohs scale, second only 
to diamond. A remarkable resistance to 
heat, nonoxidizing up to somewhat bet- 
ter than 1200° F 
ity. A lower coefficient of friction than 
any other metal lends to a longer wear- 
ing life. Chromium is inert in ordinary 
atmospheres, giving it excellent corro- 
sion resistance, particularly when the 
thicknesses range upwards of one thou- 
sandth of an inch. It is white in color 
(with a bluish tint), dense in crystal- 
line structure when properly applied and 
not at all ductile because of its extreme 
hardness. A combination of this type 
will not be found in any other metal. 


enhances its desirabil- 


Intensive Study Necessary 


Like any other successful industrial 
application, an intensive study has been 
required to develop hard chromium to 
its present position in the field of elec- 
trodeposition. The direct application of 
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metal-upon-metal involves three distinct 
steps: first, the chemical angle involv- 
ing cleaning, pickling, bonding and plat- 
ing; second, the electrical setup involv- 
ing intricate control for all-around 
optimum results; third, the mechanical 
features essential to proper preparation 
of the surface, the stopping off of areas 
not to be plated and correct cathode to 
anode relationship. Unlike most plating, 
which merely requires the hanging of 
parts between flat anodes hung on each 
side of the tank, hard chromium em- 
ploys auxiliary anode setups for each 
job. 


Use of Hard Chrome 


The uses of hard chromium have few 
limitations. Figure 2 represents a mis- 
cellaneous group of parts picked at ran- 
dom from the receiving bench. Included 
are all types of machine parts, gages, 
dies, molds and broaches. The require- 
ments of this collection include the plat- 
ing of outer and inner diameters, gears, 
insides, tops and bottoms of splines— 
male and female. 
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Fig. l—A corner of a mod- 
ern, well-equipped, well lighted and 
ventilated hard chromium job shop. 
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Fig. 2— A group of miscellaneous 
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work picked at random from 
the receiving bench. 
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Fig. 3 (top)—A bar of work as it appears 
after its removal from the plating tank 
with the mechanical setup intact. Some 
plated O. D. and I. D. 


Fig. 4 (bottom)—The same bar with the 
anodes removed. Notesmooth, lustrous, 
pleasing appearance despite the fact 
chromium deposit is_‘over,.010”. 
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Practically all concerns doing any 
drawing of copper, brass and steel go 
all-out on the chromium plating of their 
dies and punches. The plate thickness 
for optimum results ranges from .0015” 
to .002”. This coating of hard chrome 
is applied to the new punches and dies 
and gives from three to five times 
the life of the unplated steel parts. 


When the coating shows signs of wear, 
it is stripped and replated. Thus, for 
the price of plating, you have a new 
punch and die. Forging dies, particu- 
larly when aluminum is the metal being 
forged, have a bad habit of picking up 
and fouling. A good, polished chrome 
deposit of .001” thickness will eliminate 
sticking and prolong the life of the die. 


Blanking dies have been known to last 
ten times longer and operate more effi- 
ciently when plated with .0005” thick- 


ness of chromium. 


Gages of all types (see Fig. 5) are 
now being plated by all the leading gage 
manufacturers in the country. These 
parts are usually ground .002” to .003” 
undersize, plated .003” oversize, then 
ground and lapped to size. 


Comparative tests reveal that gages of 
this type give from three to seven times 
the wear of the best gage steels and, at 
the same time, wear more uniformly. 
When chrome plated gages are worn be- 
low the dimensional limits, they are 
stripped, replated and refinished. Some 
companies have been using the same 
gages year in and year out by employ- 
ing these methods. 


The all important aircraft engine 
manufacturers have come to rely heavily 
on hard chromium in salvaging expen- 
sive machined parts (see Fig. 6). Care- 
ful handling of parts as well as perfect 


DECEMBER, 1942 













































~~ a ae a 





stopping off of areas adjacent to diame- 
ter to be plated, make hard chrome in- 
valuable and inexpensive to the aircraft 
manufacturer. 


Spindles and shafts for any type of 
machine are nicely handled by hard 
chrome plating worn areas. In addition 
to salvaging the piece, it also gives a 
more durable and longer lasting part. 
The worn and scored sections are ground 
uniform when necessary, plated oversize 
and ground to size. The beauty of sal- 
vaging “hard-to-get” machine parts of 
this type is that keyways, slots, threads 
and other important sections of these 
parts are thoroughly protected and un- 
affected in any manner. (See Fig. 7.) 


The plastics industry, one of the up 
and coming branches of the modern 
manufacturing world, is already lean- 
ing heavily towards the hard chromium 
plater for preservation of his expensive 
tools and dies. The plastics mold receives 
terrific abuse. Harsh abrasive action 
caused by rag, cotton flock, asbestos, 
graphite and a score of other fillers; 
chemical reaction from phenols, ureas, 
etc.; high temperatures causing constant 
oxidation and extreme pressures are the 
sources for this abuse. 


Present naval specifications call for all 
plastics molds to be hard chrome plated. 
The largest manufacturers of plastics 
pieces already have ordered all molds 
be plated before being put into produc- 
tion. 


A thickness of chromium of .001” ap- 
plied directly to the base metal (as in 
all hard chromium plating) will usually 
last the life of the mold. Heavier de- 
posits, up to .005”, are applied to larger 
molds such as those used in the manu- 
facture of lamp shades, adding machine 
cases, radio cabinets, coffee grinder hous- 
ings, etc. This additional thickness is 
used because of added pressures, in- 
creased flow and more wear. Pin break- 
age is reduced considerably by plating 
to eliminate fouling. 


A brief summation of some advan- 
tages of plating plastics molds are as 
follows: 


1. Eliminates breaking in time of new 
mold because of low coefficient of 
friction of chromium surface. 
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Fig. 5 (top)—A group of miscellaneous 
gages. 


Fig. 6 (bottom)—Crankshaft for an air- 
plane motor. An inexpensive salvaging 
medium for an important job-hard 
chromium plating of undersized bearing 
diameter. 
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Reduces wear to a minimum. 

3. More uniform flow of compound. 

4, Free extraction of molded part. 

5. Higher finish of molded part elimi- 
nating buffing. 

6. Cleaner finish on 
ored materials. 


white and col- 


Heat Treating Essential 


The Battelle Memorial Institute re- 
cently published a book for the Naval 
Aeronautical Bureau on 
fatigue failures of metals due to stresses 


Specifications 


Many failures in plating 
have been traced to these same stresses 


and strains. 


and strains existent in metals that have 
ground. 
Much grief can be eliminated by the 
proper drawing of these parts prior to 


been stamped, cold worked or 


% 





plating, relieving conditions such as pre- 
ferred orientations of crystalline struc- 
ture. Degenerate pearlitic structures are 
also a cause of trouble resulting in the 
chromium plate being blamed for a 
cracked condition. In reality, a shifting 
of crystals in the base metal is respon- 
sible for a cracked electrodeposit. 


The simple expedient of drawing be- 
fore plating will eliminate this condition 
of stresses and strain. Because of an 
occlusion of hydrogen during the hard 
chromium plating operation, a heat 
treating operation consisting of two to 
350° 


watching these heat treating angles 


three hours at is necessary. By 


closely, fatigue failures can be mini- 


mized. 


Fig. 7—Spindles and shafts requiring plate on certain diameters are pro- 


tected as illustrated. 
is stopped-off. 


Note cleanliness of shaft in general. 


Everything but the actual section requiring plate 
The small shaft has been plated on three diameters. 
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Chrome Plating Limitations 


When properly handled, the limita- 
tions of hard chromium plating are few. 
In this category, however, we must in- 
clude cutting tools. We are approached 
daily to salvage drills, reamers, taps and 
cutters, requiring up to .020” of plate. 
The physical characteristics work di- 
rectly against us in this one phase in 
that it is too hard and brittle to stand 
up against impacts on sharp edges. 


The time to use chromium plating on 
these small tools is when they are new. 
Then a thickness of from .0001” to .0002” 
will increase wear considerably. 


Conclusion 


In summing up the field of the elec- 
trodeposition of hard chromium as an 
aid to the war effort, we find the fol- 
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Fig. 8—View of some plated molds to be used in the plastics industry. 


Photographs courtesy George E. Meyers, Inc. 


i) 





lowing facts. 


i, 


A great preservative for new tools 
and parts. 

Invaluable as a salvage medium. 
Physical characteristics amazing 
when grouped together, namely: 
hardness, corrosion resistance, low 
coefficient of friction, high resist- 
ance to heat, dense crystalline 
structure. 

Has an adherence to base metal 
superior to that of any other elec- 
trodeposited metal. 

Can be stopped off cleanly on areas 
requiring plate and not affecting 
rest of part. 

When worn, plate can be stripped 
without affecting base metal and 
new coating applied. 

Advocated by Metals Conservation 
Division of the War Production 
Board. 
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The need for improved fixture designs has risen 
in direct proportion to the need for increased 
materials of war. This is the twelfth timely 
article in the current series. 


ONTINUING the subject of building 

up a milling fixture by welding (See 
November Issue), Fig. 63 shows the 
method of welding a supporting leg un- 
der the rear end of a clamp. C-clamps 
are usually employed to hold small parts 
in position when welding, as illustrated 
in Fig. 67. Vises are also used for hold- 
ing small parts. The work is removed 
after one seam is completed and before 
the other seams are welded. 


Figure 64 shows how a fulcrum pin 
bearing is welded on the base plate of a 
milling fixture. The bearing is located 
and held in position with C-clamps. How- 
ever, if the bearing must be positioned 
a considerable distance from the edges 
of the base, an angle is used as in Fig. 
67. 


Figure 65 illustrates the method of 
producing a T-slot by building up its 
parts and welding them on a block. The 
block is subsequently welded in_ its 
proper place on the fixture. Two locat- 
ing blocks are used for sizing the T-slot 
and the parts are temporarily held for 
welding by using clamps. The sizing 
blocks are removed after welding the 
parts. This method for making a T-slot 
is many times quicker and cheaper than 
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Design 


by C. W. Hinman 
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cutting it from a solid block or assem- 
bling the parts with screws and dowel 
pins. 

In Fig. 66, a tube is symmetrically 
welded in position on one edge of a sup- 
porting plate preparatory to welding on 
the base of a milling fixture, as sketched 
in Fig. 67. The tube may be a bearing 
in a milling fixture or a guide for a slid- 
ing thrust-pin designed to hold work for 
milling. 

The arrangement of angles and blocks 
for holding work in conjunction with 
C-clamps may require some ingenuity. 
Some diemakers use an elaborate tem- 
porary welding fixture when only a sim- 
ple fixture is necessary. Often a thin 
plate (held down with light screws) 
across the top of the work is sufficient. 


Threaded studs are frequently used to 
hold working members in milling fix- 
tures. The studs may be fulcrum pins 
that pass through holes in clamping lev- 
ers, or they may be stop pins for hold- 
ing the work. In such cases the pins 
must be designed to resist considerable 
side thrust. The best method for insert- 
ing them in the fixture is sketched in 
Fig. 68. Two alternate methods are 
shown in the sketch but neither are con- 
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sidered satisfactory designs when the 


pin must resist side thrusts. 
Cast Body Milling Fixtures 


Comparing welded milling fixture bod- 
ies (built of cold rolled steel plates) 
with cast iron or semisteel fixtures, the 
latter require much more time to build. 
First, the designer must make a pattern 
sketch for the casting and send it to the 
patternmaker. Several days may be lost 
waiting for the wood pattern. Second, 
after the pattern has been sent to the 
foundry several additional days, or per- 
haps weeks, are lost waiting for the cast- 
ing. Third, many hours may be con- 
sumed in the shop for machine finishing 
the casting; and further, the casting 
becomes weaker after finishing its sur- 
faces. Cast fixture bodies cost probably 
five times more to produce than the 
welded article and they are much heav- 
ier in size and weight and usually are 
no more efficient in use. However, in 
many small town shops a foundry may 
be within easy reach, and are welding 
service cannot be obtained, then castings 
must be used. 


There are a number of precautions to 
observe when designing castings for 
milling fixture bases. Figures 69, 70 and 
71 show three important examples. These 
precautions should be kept in mind when 
designing all types of ferrous castings. 
Figure 69 illustrates the right and 
wrong designs for U-bolt slots. The 
wrong design is one too often used and 
frequently results in cracked or broken 
slots. The right design provides suffi- 
cient width of metal and a corner 
“sweep” of arc that ensures maximum 
strength. Both internal and external 
sharp corners should be avoided in all 
types of ferrous castings. In nonfer- 
rous castings these precautions are not 
so important but they should still be 
considered. 


Figure 70 shows how a square cor- 
nered wall in a casting may fracture. 
This trouble develops during cooling 
when the casting shrinks, especially if 
the walls are thin and too high in rela- 
tion to thickness. The right design uses 
an ample radius of metal across the cor- 
ner which compensates for shrinkage 
and provides plenty of strength. 
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Figure 71 illustrates a common error 
in design when using brace ribs behind 
a channel casting. The right rib design 
for this purpose should have a wider 
base. The rib, then, is carried up in a 
sweep across the top of the channel pro- 
viding extra strength around the walls. 


Designing Milling Fixtures 


The simplest milling fixture for hold- 
ing work is a pair of jaws secured in 
a milling vise. Vise jaws are cheap and 
efficient tools. They are easy to make 
and especially economical in the small 
shop. The next simplest milling fixture 
is a plate having positive stops arranged 
against the work, and keys or clamps 
for holding down the work. 

Milling fixtures should be designed so 
that the revolutions of the cutting teeth 
are against a stop behind the work. The 
revolutions of the teeth should have a 
definite tendency to force the work piece 
against the fixture stops while the 
clamps hold it down. This prevents the 
teeth from “hooking” into the work 
while cutting—a condition which breaks 
slender teeth. The only exception to 
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this rule is for “climb milling” in which 
the cutter teeth revolve in the same di- 





REPRINTS 


‘Typical Designs for Drilling Jigs and 
Fixtures,”’ a series in six parts, has been 
This 
series has been written by C. W. Hinman, 


reprinted by popular demand. 


well-known engineer and author of 
‘*Pressworking of Metals’’ and ‘‘Practical 


Designs for Drilling & Milling Tools.” 


Copies may be secured by writing The 
TOOL & DIE Journal, 2460 Fairmount 
Blvd., Cleveland, O. Price, 25c per copy. 





rection as the feed, but the teeth are 
comparatively heavy and the feed and 
cuts are light. 
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Fig. 


Before designing a milling fixture or 
vise jaws, first determine by sketches the 
direction for feeding the work in rela- 
tion to the revolutions of the cutter 
teeth. Next, provide positive stops for 
taking the thrust of the cut, and for a 
fixture, provide clamps for holding down 
the work. These principles are set forth 
in Figs. 72, 73, and 74. In each of these 
cases notice that the end stop lies 
against the work and opposite the cut, 
and that it extends up the full height 
or the entire thickness of the work piece. 


An Efficient T-Slot Clamp 


The body of the T-slot clamping head 
shown in Fig. 75 is of machinery steel 
and case hardened. The screw head and 
clamp plate are also case hardened. 
Many uses can be found for a quantity 
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of such clamps around the toolroom or 
in production departments. 

This fixture is used in holding work 
for milling, but it can also be used for 
holding work in any machine that has a 
work table provided with T-slots. These 
clamps can be cheaply made, and by 
their use a quantity of blanks can be 
quickly clamped together and machined 
in one setup. 


Holding Odd Shapes of Work 


Figure 76 shows a simple and effective 
principle for quickly clamping and rig- 
idly holding certain types of oddshaped 
pieces for milling. This clamp can also 
be successfully incorporated in drilling 
jigs, tapping fixtures or on a planer 
bed. 

(Continued on Page 100) 
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From Zippers to Bomb Tail 
Fuses 





The parts used in the manufacture of bomb tail fuses are 

ordinarily made on automatic screw machines. One of the 

country’s three largest manufacturers of zippers, working with 

Army Ordnance officers, developed an unusual production 

method for the manufacture of bomb tail fuses which 

supplants the use of automatic screw machines and suggests , 
a means whereby other manufacturers may overcome shortages 

of these machines. 


OMB tail fuses are today coming off elled. Tail posts were removed and tur- 

a production line composed of 175 ret heads designed to do definite work 
second-hand and reconditioned hollow operations substituted in their place. 
spindle lathes, turret lathes, milling ma- Cam operated cross slides were made 
chines, drill presses, band saws, etc., 
which have been set up as single pur- 
pose machines. 


for certain operations. Belt drives were 
replaced with individual drives. 

Special single purpose jigs were made 

These oddly assorted machines were for the drill presses and milling ma- 
redesigned and rebuilt to do specific chines. For example, in drilling small 
work operations on each of the fourteen poles in a plunger, a fixture was made 
parts which go to make up a bomb tail which not only holds the plunger in a 
fuse. Converting the engine lathes to {xed position but, when released, makes 
single purpose production machines cap- jt possible to load and unload in a sin- 
able of working to tolerances as close as gle motion. To speed milling operations, 
.001” and .002” called for two precision jigs were made to hold four and five 
jobs. First, was the reconditioning of parts. For tapping operations special 
worn parts to guarantee close tolerances tapping heads were made for the drill 
in operation. The second was the rede- presses. 
signing and building of special turret 
heads, cross slides, tools, jigs and fix- 
tures. 


To speed up operations on the rebuilt 
lathes, automatic bar feeds were in- 
stalled on all the machines. Machines 

Lathe heads were redesigned and re- were set up in the consecutive order of 
built; shafts reground and new bushings work operations on individual pieces and 
installed; lathe beds scraped and lev-_ inclined channels conveyed parts from 
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one machine or inspection table to the 
next work operation. Time saving short 
cuts were utilized to the fullest. Every 
expedient that would reduce the time in- 
volved in work setting, handling and 
machining was used. Quick change col- 
lets replaced adjustable chucks and 
lathes were tooled to perform the maxi- 
mum number of operations without re- 
setting. 


One lathe with a hexagon turret in 
place of the former tail stock and a 
square turret on the cross slide per- 


formed eleven machining operations on 
the body of the fuses. The extra opera- 
tion above the number of tool positions 
was gained by setting two tools in one 
prong of the hexagon head to machine 
internal and external surfaces simulta- 
neously. 


Credits: Editorial Material, War Production News 


Photographs by Gruber 


Top—Toolmaker examines work 
on lathe being rebuilt. 

Middle—Girl sets work on 
quick-change collet. 

Left Below—Automatic bar feed 
attachment added to 
rebuilt lathe. 


Right Below—Machining part of 
bomb tail fuse on rebuilt 
hollow spindle engine lathe. 
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Scarce strategic materials such as tungsten, 
molybdenum, chromium, vanadium, and cobalt 
have necessitated conservation of high speed 
steels. This article discusses two brazing 
methods for conserving these materials. 


HE present emergency has focussed 

attention on the problem of conserv- 
ing high speed steel because it contains 
relatively large percentages of strategic 
tungsten, molybdenum, chromium, vana- 
dium, and cobalt (in special types). 
High speed steels containing 18% of 
tungsten are being replaced by molybde- 
num high speed steels in which the tung- 
sten content has been substantially re- 
duced. 

Despite this important advance, much 
more remains to be done since the con- 
tent of the other strategic elements is 
the same and there is a great demand 
for both tungsten and molybdenum for 
other uses besides high speed steel. One 
conservation method is to increase tool 
efficiency by devoting proper attention 
to such factors as tool design, heat 
treatment, grinding procedure and cut- 
ting conditions. However, there still 
remains the problem of waste due to the 
fact that only a small amount of a tool 
is actually used up in cutting. To mini- 
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Procedures for Brazing High 





Speed Steel 


by B. S$. Lement and W. B. Kennedy 
Metallurgist and Production Superintendent 
Watertown Arsenal 


mize this condition, the possibility of 
making tools by joining high speed steel 
tips to low alloy steel shanks was inves- 
tigated at Watertown Arsenal by the 
authors. 


Success along these lines with carbide 
tipped tools suggested that brazing 
might also be applied to the tipping of 
tools with high speed steel. Brazing 
media for carbide tipped tools are cop- 
per, tobin bronze, and silver solder. The 
shanks are generally made of low alloy 
steels having carbon contents between 
.40 and .60%. A wide variety of steels 
may be used, but a silicon-manganese 
steel of the chisel steel type has been 
found to possess the best all around 
properties. 


Carbide tips are usually copper 
brazed in a furnace having a suitable 
reducing atmosphere, although an oxy- 
hydrogen torch with excess hydrogen 
is occasionally used. Silver brazing of 
carbide tips is mainly accomplished by 
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means of an oxy-acetylene torch. 


Braze-Hardening 


To apply copper brazing to the tip- 
ping of tools with high speed steel it is 
necessary that the brazing operations be 
carried out at a temperature that will 
permit satisfactory hardening of the 
tip. Molybdenum high speed steels are 
suitable since they have a hardening 
range of 2150° F to 2250° F or 170° F 
to 270° F above the melting point of 
copper. By soaking the tip in this tem- 
perature range, allowing the copper to 
set by cooling in air, and finally quench- 
ing in oil, the tip will be brazed to the 
shank and also be in the hardened con- 
dition. This method has been named 
Braze-Hardening. 





Fig. 3 (right)—Braze-tem- 
pered high speed steel tipped 
tools. 


Fig. 4 (above)—Assembly for 
silver alloy brazing of high 
speed steel tips. 
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Fig. 1 (left)—Braze-hardened 
molybdenum high speed 
steel tipped tools. 


Fig. 2 (below)—Assembly for 
copper brazing of high speed 
steel tip. 





Braze-hardening may be carried out 
in a commercial furnace designed for 
the copper brazing of carbide tips. At 
Watertown Arsenal an electric furnace, 
provided with a semi-circular muffle 
made of heat resisting alloy, is used. The 
furnace is designed to apply localized 
heat only to the portion of the tool to 
be brazed. A hydrogen atmosphere is 
maintained inside the muffle to prevent 
oxidation. 


Braze-Hardening Procedure 


The procedure found satisfactory for 
tipping lathe tools with molybdenum 
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high speed steel involves several steps. 
The joining surfaces of the unhardened 
tip and shank are first cleaned by im- 
mersion in carbon tetrachloride. The 
end of the shank to be tipped is covered 
with a commercial powdered copper 
brazing flux and the tool is pushed 
partly into the muffle of the brazing 
furnace. When the flux has melted and 
spread over the surface, the shank is 
withdrawn from the muffle. 


The tip and shank are fitted together 
with strips of copper in between and on 
top of the tip and additional flux is ap- 
plied. The assembled tool is then moved 
partly into the muffle in order to preheat 
the tip. When the tip has attained a 
temperature of approximately 1500° F, 
the tipped end is moved into the high 
heat portion of the brazing furnace 
operating at 2225° F. In coming up to 
this temperature, the melting point of 
the copper (1980° F) is exceeded and 
brazing occurs during which the copper 
on top of the tip melts and actually flows 
in between the tip and shank. 


After allowing the tip to soak for a 
sufficient time at 2225° F to insure sat- 
isfactory hardening, the tool is with- 
drawn from the muffle and the tip is 
pressed firmly in place either by tongs 
or in a press in order to squeeze out any 
excess copper or flux. When the copper 
sets, the tipped end is quenched in oil 
to below 200° F. The result of this pro- 
cedure, which takes less than 20 minutes 
for each tool, is a tip in the hardened 
condition and brazed firmly to the shank. 
It is necessary to temper the tipped tool 
at 1050° F as is done with a hardened 
solid high speed steel tool, in order to 
develop secondary hardness. 


Three molybdenum high speed steel 
tipped tools are shown in Fig. 1. The 
assembly used in copper brazing is illus- 
trated in Fig. 2 for a tool 9” long, 144” 
high and %” wide. A folded copper 
strip of .01” total thickness is placed on 
the tip and a single strip .002” in thick- 
ness is placed between the tip and shank. 
After braze-hardening and tempering at 
1050° F for two hours, a hardness sur- 
vey was made on this tool. The tip at- 
tained a uniform hardness of about 
Rockwell C 65 while hardening of the 
shank occurred for a distance of about 
5” from the front of the tool. 
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Braze-Tempering 


Silver brazing can also be used to 
make high speed steel tipped tools, but 
the low melting point of commercial 
silver solder (about 1200° F) prohibits 
using the same procedure as with copper 
brazing. However, by using previously 
hardened tips, it is possible to braze the 
tip and temper it simultaneously. Since 
the melting point of silver solder is 
higher than the usual tempering tem- 
perature of high speed steel, it is im- 
perative that very short brazing times 
be employed to avoid over tempering and 
consequent softening. 


Any high speed steel composition may 
be used as tips; however, special compo- 
sition such as high-carbon, high-vana- 
dium high speed steel and cobalt high 
speed steel are particularly suited to this 
method since they have greater resist- 
ance to softening on tempering than the 
ordinary high speed steels. This method 
has been named Braze-Tempering. 


Braze-Tempering Procedure 


In braze-tempering, the joining sur- 
faces of the shank and hardened high 
speed steel tip are thoroughly cleaned 
and covered with a commercial silver 
brazing flux made in paste form. The 
tip is fitted on the shank with an inter- 
vening strip of silver solder .003” in 
thickness. The assembled end of the 
tool is then heated by playing the flame 
of an oxy-acetylene torch along the bot- 
tom until the heat soaks through the 
shank and melts the silver solder. 


Care must be taken to avoid over tem- 
pering of the tip by minimizing the time 
between melting and solidification of the 
silver solder. During this time the tip 
is pressed firmly in place. When the 
silver solder sets, the tipped end of the 
tool ig quenched in oil for a few seconds 
to drop the temperature of the tip be- 
low 1000° F where effective tempering 
ceases. The tool is removed from the 
oil and allowed to cool in air in order 
that transformation of the retained aus- 
tenite present in the hardened high 

(Continued on Page 122) 
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RINDING Technique, the first of this series on Training for Victory, 





yas an instant success. Commendation was received from both gov- 
ernment and industry production officials. The unique subject treatment 
provides a refresher course for experienced operators, vital assistance to 
partially trained workers, and foundational data for trainees. Reprints 


of both “Grinding Technique” and “Milling Technique” are available. 








End Mill 


ILLING is a process for machining 

metal to a specific shape or form 
with rotary cutters at relatively slow 
speeds. The majority of milling work 
can be accomplished on a lathe but parts 
are shaped more quickly and accurately 
with a milling machine. It is particu- 
larly valuable in producing interchange- 
able parts on a production basis. How- 
ever, it is equally important for machin- 
ing special cutting tools, dies, molds and 
precision specialties. Work of virtually 
any shape can be produced by milling. 


Types of Cutters 


The most important factor in milling 
efficiency is the correct selection of the 
cutting tool. In general there are four 
main groups: face or plain cutters; side 
or radial mills; angular cutters; formed 
cutters. Most cutters are produced from 
carbon and high speed steel correctly 
hardened, tempered and ground. -Large 
mills frequently have a cast iron or 
machine steel body with inserted high 
speed steel.or carbide teeth. Teeth are 
usually serrated to break chips faster 
and reduce friction. There are numer- 
ous adaptations of these basic designs 
that are used for specific milling opera- 
tions. Plain or face mills are used to 
produce a flat surface parallel to the 
cutter’s own axis. Usually plane milling 
cutters of %” have helical teeth—less 
than %” have straight teeth. They are 
used principally for cutting keyways, 
slots and similar work. The teeth should 
have a 6° or 7° clearance if the cutters 
are under 3” in diameter and 4° or 5° 
clearance for those over 4”. Vibrations 
will result if the clearance is too great. 

Side or radial mills are used to cut 
surfaces perpendicular to the axis of the 








Side Mill Face Mill 


cutter. These cutters have teeth both 
on the side and periphery and are prin- 
cipally used for straddle milling opera- 
tions when mounted in pairs. They 
should be ground with a clearance of 
2° to 4° with a .001” to .002” hollow near 
the center. 

Angular cutters have teeth on an 
angle to the axis. The usual single angle 
mills vary from 40° to 80° either left 
or right hand. Double angle cutters have 
an angle on each side, standard angles 
being 40°, 48°, 45° or 48° on one side 
and 12° on the other. Tooth clearance 
should be ground the same as on face 
and side cutters. 

Formed or “form” cutters have a 


‘curved or irregular outline with teeth 


ground radially and equidistantly. They 
are used to mill a form reversed from 
their own design. 

These four groups of cutters have 
hundreds of variations and it would be 
impossible to describe here all of their 
designs and uses. There is, however, 
another type of cutter used extensively. 
All the cutters previously mentioned are 
mounted on an arbor running from the 
machine spindle to the arbor support. 
End mills, however, are held by the spin- 
dle and have teeth in the end of the 
cutter with either a left or right hand 
spiral. They are used in both vertical 
and horizontal machines and are espe- 
cially valuable in die, jig and fixture 
work. 

Gang mills (Fig. 1) are a combina- 
tion of cutters mounted on an arbor and 
are used to produce formed parts. War 
production has greatly stimulated the 
need for milling inasmuch as gun, tank 
and plane parts require a considerable 
number of shaping operations. The use 
of inserted tooth cutters has also been 
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Stagger Tooth Cutter T-Slot Cutter 


increased. This has resulted from the 
need to conserve tool steel and the in- 
creased acceptance of carbide materials. 


Cutter Design 


In order to analyze cutter design and 
the influence it has on performance, each 
of the many variable components, includ- 
ing rake angle, clearance angle, helix 
angle, tooth form and tooth spacing, 
must be considered separately. However, 
it is the coordinated action of these vari- 
able components that ultimately deter- 
mines the productivity of the cutter. 











Fig. 1 — Typical illustration of gang milling. 

















Form Cutter Slab Mill 


Rake Angle 


The rake angle of a milling cutter is 
defined as the angle formed by the tooth 
face and a radial line drawn from the 
center of rotation to the cutting edge. 
Figure 2 illustrates the rake angle. 


The efficiency of metal removal in- 
creases with an increase in the rake 
angle. However, this statement must be 
modified because of the varying influence 
which rake angle exerts on materials 
that vary in nature. An increase in rake 
angle when milling a brittle material, 
such as cast iron, reveals little increase 
in efficiency of metal removal. However, 
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ductile materials, such as soft steel, 
bronze and aluminum, may be milled 
with a decided increase in efficiency as 
the rake angle increases. The limit to 
which rake angle may be increased is 
naturally limited by the strength which 
must be maintained in the tooth. There 
are some cases, though, where a large 
rake angle is not desirable. Included in 
this category is work which has a thin 
or weak section or work which does not 
permit adequate clamping. In these 
cases there is a tendency for the cutter 
to dig in and raise the work out of the 
fixture, so a small or even a slightly 


Fig. 2 Diagram showing rake angle. 
negative rake angle is sometimes used. 

In actual practice, rake angles from 
10° to 15° are commonly used, with a 
few specific applications being as high 
as 35°. Rake angle recommendations for 
milling various commonly used materials 
appear in Table 1. 


Clearance Angle 


The clearance angle or relief of a 
plain milling cutter may be defined as 
the angle formed by the “land” back of 
the cutting edge and a line drawn tan- 
gent to the circumference of the cutter 
at the cutting edge, as shown in Fig. 3. 

The clearance angle of the side cut- 
ting edges of the teeth in face mills, 
shell end mills, side milling cutters, or 
any other cutter in which the direction 
of motion of this edge is always in a 
plane parallel to the finished surface of 
the work, is formed by the land and a 
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line drawn from the cutting edge in a 
plane at right angles to the cutter axis, 
as shown in Fig. 4. This clearance 
usually varies between 1° and 3° and 
occasionally larger but not greater than 
5°. This applies to the sides of the teeth 
only. 

The sole function of clearance or re- 
lief of the flank surface is to prevent 
undue interference between it and the 
surface of the work. Considering clear- 
ance in relation to power consumption, 
the angle need only be great enough to 
prevent the flank from rubbing on the 
surface of the work; but at the other 


Fig. 3—Diagram showing clearance angle. 
extreme, the angle should not be so great 
as to cause chatter or speedy dulling of 
the cutting edge. 

The minimum permissible clearance 
angle is affected by the width of the 
flank (land) back of the cutting edge. 
This should be kept to a small value, 
a2” to is”, in order that the true clear- 
ance at the cutting edge may be as small 
as possible. As shown in Fig. 5, a sec- 
ondary clearance angle behind this land 
is usually provided to prevent the heel 
of the tooth from dragging and to re- 
duce the amount of material that must 
be removed when regrinding the cutter. 

The clearance angles for the peripheral 
edges of the cutter, when milling the 
more commonly used materials, are given 
in Table 1 and should be used as a start- 
ing point. If unsatisfactory performance 
results from following these recommen- 
dations, it is possible that a little more 
or little less clearance angle may im- 


































Fig. 4 -— Clearance angle of side 
cutting edge. 


Fig. 5 — Clearance angle of pe- 
ripheral cutting edge. 


prove the performance. In any case, the 
determination of the exact clearance 
angles which will produce the best fin- 
ish and the greatest number of pieces 
per sharpening is a “cut and try” propo- 
sition. After you have once found the 
best clearance angles for a particular 
job, record them so that you may be 
able to duplicate the results. 


Helix Angle 


Helix angle is defined as the angle the 
cutting edge makes with the axis of the 
cutter, as shown in Fig. 6. Cutters with 
a helix angle up to 45° are commonly 
termed spiral mills, while those above 
45° are termed helical mills. 

The main function of helix angle is 
to increase the smoothness of cutting and 
to help eliminate chatter. A spiral or 
helical milling cutter engages the work 
first at one corner and then progres- 
sively across the width of the cut, elimi- 
nating the shock which even a moder- 
ately wide straight tooth cutter produces 
as the entire cutting edge engages the 
work. 


Tooth Form 


From a theoretical viewpoint, the 
parabolic tooth form will give uniform 
strength throughout the height of the 
tooth. This ideal tooth would be of 
maximum strength for a given cross 
sectional area and would contain - no 
excess metal. However, practical modi- 
fications must be applied to the theoreti- 
cal design, so that the resultant tooth 
will appear in section as in Fig. 7. The 
tooth form is not limited to the para- 
bolic structure, for methods of manufac- 
ture may strongly influence the cutter 
design. 


MILLING WITH HIGH SPEED STEEL 


TABLE 1 


Approximate Clearance Angles 
for High Speed Steel Milling Cutters 


Primary 

Work Material Clearance 

Angle—A 
Alloy Steel. .... <2... 23° 
pS ae 3—<4° 
eS 3—4° 
NOOR 6.55040 ccaumeae me 3—<4?° 
Bronze (Hard)....... 2—4° 


APOMIMUM 6 o6ii. cca 





femon Rake 

Angle—B Angle—C 
6—10° 10—15° 
6—10° 10—15° 
6—10° 10° 
6—10° 10—20° 
6—10° 10—15° 


6—10° 























Fig. 6—Diagram show- 








ing helix angle. 
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Fig. 7—Tooth pro- 
file of a plain milling 


cutter. 


TOOTH 
FACE 





Form cutters differ in design from 
plain milling cutters due to the meth- 
ods involved in manufacture and sharp- 
ening. The relief or clearance of a form 
cutter is produced simultaneously with 
the form. The cutter is sharpened by 
grinding the face of the tooth, so that 
the form and clearance of the teeth are 
maintained throughout the life of the 
cutter. 


Tooth Spacing 


No rules exist for the exact number 
of teeth or the amount of chip space 
between the teeth required for milling 
cutters. It is known, though, that less 
power is required to remove a given 
amount of metal using a cutter with a 
few teeth, rather than a cutter with a 
greater number of teeth. This is pos- 
sible because of the thicker chips which 
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are produced by the cutter with fewer 
teeth. But the number of teeth cannot 
be reduced indiscriminately without due 
consideration of the feed and speed at 
which the cutter will operate. Generally 
speaking, the “coarse tooth” type of cut- 
ter offered by manufacturers has been 
found satisfactory for most purposes. 

An exception to the above statement 
must be made for cutters which are to 
be used for milling the lighter metals, 
such as magnesium, aluminum, etc. Be- 
cause of the higher speeds and greater 
feeds which are possible, adequate chip 
space must be provided to handle the 
increased volume of chips. 


Cutter Sharpening 


Cutter sharpening in itself ranks high 
as a factor which directly influences tool 
life and quality of work produced. The 














cutter must not only be correctly sharp- 
ened but it must be sharpened before it 
has become too dull. 

Correct sharpening procedure natu- 
rally centers around the rake and clear- 
ance angles of the cutter teeth, which 
should conform to the principles out- 
lined in “Cutter Design”. Aside from 
this, there are several other important 
considerations upon which tool life and 
quality of finish depend. A _ grinding 
wheel of the proper grade and grain 
size must be used. Close examination 
of a cutter which has been ground using 
too coarse a grain will reveal imper- 
fections which can result only in a poor 
finish on the work and premature dulling 
of the cutter. The high points on the 
cutting edge of a roughly ground cutter 
soon break down, leaving no clearance 
at these points, a condition which then 
quickly becomes general along the entire 
cutting edge. Of late, finely finished cut- 
ting edges have been found to increase 
the life of the cutter between grinds to 
such an extent that lapping or honing 
has proven profitable in some cases. 

Most cutters are sharpened without 
using a coolant because of the incon- 
venience and also, when coolant is ap- 
plied, the heat developed by the grinding 
wheel at the cutting edge of the cutter 
is taken away so rapidly that small 
cracks may develop at the extreme cut- 
ting edge. Generally a soft grade of 
grinding wheel is used. This will pre- 
vent localized heating or burning of the 
cutter, which would tend 
to soften it at the cutting 


edges. Fig. 8 — Sharpening the periphery of form milling cutters 


Very good results can 
be expected from a cutter 
which has been ground 
with a soft coarse wheel 
and then finish ground 
with a slightly harder fine 
grit wheel. As an added 
touch when a fine work 
finish is desired, hand 
stone the face and pri- 
mary clearance of the 
teeth. Any cutter sharp- 
ened in this manner will 
present an even cutting 
edge, will be free from 
burning or overheating 


and will have all the teeth of uniform 
height. Although this method may re- 
quire more time than ordinary grinding 
methods, remember that the number of 
pieces milled per grind and the number 
of times the cutter may be reground 
determine the effectiveness of the method 
of sharpening. 

Any cutter may be pushed beyond the 
point of dullness at which regrinding 
would be most economical. However, to 
continue using a cutter after it has been 
dulled to this point will cause excessive 
wear and overheating or even breakage 
due to the high pressure which is built 
up at the dull edge. Excessive wear 
alone will require considerable removal 
of material from the cutting edge. Add 
to this the removal of extra material 
which has been softened by overheating 
and it will be realized that it pays big 
dividends to sharpen cutters more often. 


Cutter Holding Devices 


Arbors, adaptors and collets are 
standard equipment for holding cutters 
on the milling machine. The standard 
self releasing taper for milling machine 
spindles is 3%” per foot. These arbors 
are inserted in the milling machine spin- 
dle and are supported by an arbor sup- 
port or milling machine frame. The 
milling cutters fit on to the arbor and 
are driven by keys and held end wise 
by a nut with suitable collars, washers 
or spacers to effect perfect positioning. 


by use of special attachment. 



























































For precision adjustment of gang cut- 
ters and to compensate for dimensional 
changes caused by sharpening, sets of 
collars in graduated thicknesses of thou- 
sandths of an inch are available as well 
as micrometer screw collars made adjust- 
able to any size within its limits. There 
are various styles of milling machine 
arbors depending upon the size of the 
work being machined and the depth of 
cut required. Two hardened and ground 
sleeves serve as bearings in the arbor 
support which is hung on the over arm 
providing rigidity to the arbor and cut- 
ter. Standard spring collets are used 
for shell-mill work and in the case of 
end mills they are inserted directly into 
the spindle. 


Fixtures 


The proper method for holding the 
work piece is determined by the size of 
the work, its shape and the nature of 
the milling operation. Another deciding 
factor is the quantity of parts to be 
duplicated. In general there are three 
methods of holding work. The piece 
may be fastened directly to the work 
table, it may be held in a plane or uni- 
versal angle device or in the case of 
rapid production special fixtures are 
used. The majority of milling opera- 
tions require the latter since it is the 
most important factor in producing in- 
terchangeable parts. When the work is 
large and of a singular nature it is 
usually fastened directly to the work 
table, as in the case of milling special 
jigs, fixtures, dies and molds. Smaller 
parts of standard shape—square, round, 
hexagonal, etc.—are usually held in a 
standard milling machine device. There 
are numerous styles of these attach- 
ments available, many of which are ad- 
justable to varying angles. They are 
operated both mechanically and hydrau- 
lically. Special fixtures are used when 
a quantity of similar parts are to be 
machined. In the case of small parts 
several pieces can be held in the fixture 
and milled at the same time. A series 
of articles on “Modern Milling Fixture 
Design” is currently appearing in The 
TOOL & DIE Journal. A large number 
of suggested locking and clamping 
devices are illustrated and discussed. 
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Indexing 


Indexing is a method for rotating the 
work piece on its axis to an exact indi- 
cated amount. A dividing head and 
index plate is an essential attachment 
when indexing is necessary such as re- 
quired in cutting gears, flutes and simi- 
lar serrations of equidistant nature. The 
index tables are set to a _ previously 
determined setting to provide the proper 
spacing. Indexing can be either plane 
or universal. In plane indexing the 
indexing plate has three circles of holes 
—24, 30, and 26—and will index any 
number that divides evenly into any one 
of these. Universal indexing provides 
spacing up to as high as 400 and in 
some cases special index plates can be 
used when necessary. Many standard 
milling machines have indexing devices 
built into the machine and any indexing 
up to 200 is shown on the indexing plate. 


Milling Operations 
There are two methods for feeding 


work against the cutting teeth. The 
drawings shown in Fig. 10 diagram- 
matically illustrate conventional and 


climb milling. Both of these methods 
refer to the direction the work is fed in 
relation to the direction in which the cut- 
ting teeth revolve. In climb milling, the 
work is fed in the same direction that 
the cutting teeth revolve while in conven- 
tional milling this condition is reversed 
and the work is fed against the direc- 
tion of the revolving teeth. Climb mill- 
ing is a method of comparatively recent 
introduction. 

The success of climb milling opera- 
tions depends largely upon using a mill- 
ing machine of very rigid construction 
and the slide-ways under the table should 
have extra long surfaces for positive 
bearings. Tables fed hydraulically are 
best suited for this operation. 

Climb milling is most effective for pro- 
ducing clean-cut sharp serrations but the 
cutter must be provided with teeth of a 
shape best suited to this operation. The 
teeth should be of spiral types as angular 
sharp pointed slender teeth would im- 
mediately dig into the work and break 
at first contact. Slender pointed teeth, 
however, stand up well in the conven- 
tional types of milling if the work feed 
between the tooth contacts is not too 
great. 
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Machine Types 


There is a large variety of milling 
machine styles and sizes. There are 
several methods for classifying; however, 
wcording to design the specific types are: 

1. Column and knee type 
(a) Hand 
(b) Plain 
(c) Universal 
2. Vertical milling machine 
(a) Reciprocating table 
(b) Rotating table 
3. “Planer milling machine 
4, Fixed-bed type 
(a) Simplex 
(b) Duplex 
(c) Triplex 
5. Special types 
(a) Drum 
(b) Thread 
(c) Cam 
e (d) Offset 
(e) Duplicator or profiling 
(f) Pantograph 




































Hand and plain milling machines are 
used principally in small production 
work such as cutting grooves, keyways 
and slotting of small parts. The spindle 
is positioned horizontally and the work 
is fed to the rotating cutter either by 
hand or in the case of the plain milling 
machine by a power feeding mechanism 
which controls the table movement. 

The universal milling machines are 
the most versatile of all types and may 
be used either for production or tool 
room work. It is particularly applicable 
to the latter since the work table is pro- 
vided with movement in four directions 
instead of three. This permits cutting of 
spirals as are necessary on drills, mill 
cutters and cams. The majority of uni- 
versal millers are available with the 
dividing head equipment, vertical milling 
attachment, rotary table attachment and 
standard holding fixtures—all of which 
add to its value as a tool room and die 
shop machine. Aside from performing 
milling operations these machines may 


Fig. 10 — Two methods for making milling cutters. The one on the left is “climb 


milling’”’ while on the right conventional milling is shown. 














‘ig. 12 — Vertical milling machine in operation. 


‘ig. 13 — Universal milling machine with 
dividing head. 








take the place of a shaper or drill press. 

Vertical milling machines have a spin- 
dle vertical to the work table and for 
the most part use cutters of the end 
mill type. Drilling, boring and reaming 
are possible and the machine is particu- 
larly useful for accurately spacing holes, 
taking facing cuts and doing step milling 
as is necessary in die and mold work. 

The planer type of milling machine 
has a table having only longitudinal 
movement. The slow table feed and the 
rotating cutter are the only features 
that distinguish it from a planer. This 
is a sturdy type of machine especially 
used for heavy duty milling operations. 

Fixed-bed types of millers are produc- 
tion machines having one, two or three 
arbors in operation at the same time. 
With an accurate fixture a large number 
of parts can be precision milled. 

For the most part other types of mill- 
ing machines are classed as special mill- 
ers. They are designed to perform 
specific milling operations. They con- 
serve considerable time and expense in 
milling of standard parts as are needed 
in the automobile, aircraft and now the 
many war production industries. 


The Action of Cutting Fluids 


Cutting fluids, which are generally 
emulsions of soluble oil and water, are 
widely used as a means of protecting 
the cutter and improving the quality of 
finish of the work. There are three 
functions of the cutting fluid—cooling, 
reduction of friction and flushing of 
chips. While these functions are effected 
by the use of a single cutting fluid, the 
action of each must be considered as 
separate from the others. 


Cooling 


Quite naturally, a large amount of 
heat is generated in metal cutting, par- 
ticularly when cutting strong, ductile 
materials such as steel. It follows that 
a means must be provided for conducting 
away this heat as it is generated because 
heating of the tool point causes a reduc- 
tion in its resistance to abrasion, hasten- 
ing dullness or wear. The quality of 
finish of the work is adversely affected 
as the temperature at the tool point in- 
creases due to the forming of a larger 
built-up edge. Aside from tool life and 
finish, an ample supply of coolant effec- 
tively maintains a comparatively low 
temperature of the work piece. This is 
necessary when the limits of accuracy 














rRAINI 


are such that expansion or deformation 
of the work piece due to heat while cut- 
ting cannot be tolerated. The delivery 
nozzle should be designed to supply 
coolant to the entire cutting area. But 
it must be remembered that when sup- 
plying coolant in large quantities and 
at a fairly high velocity, adequate splash 
guards must be provided; otherwise the 
operator may reduce the flow of coolant 
to prevent it from soaking his clothing. 

For efficient cooling, the cutting fluid 
should have a high coefficient of specific 
heat. The ideal fluid is one that not 
only possesses this capacity for absorb- 
ing heat but also has the qualities which 
tend to reduce friction between the tool 
and the chips. Naturally, some fluids 
are better than others but no generalized 
recommendations can be made which will 
not meet with disagreement from some 
source. Conditions vary to such an ex- 
tent that experimentation must deter- 
mine the fluid that is best suited for 
specific materials or jobs. Intelligent 
counsel on cutting fluids is offered by 
many of the leading oil companies, which 
will help in making a selection. 


Reduction of Friction 


This function of the cutting fluid, 
as the paragraph heading implies, is the 
reduction of friction between the chip 
and tool face. 

Due to the high 
friction and aided 
by high tempera- 
ture and pressure, 
a built-up edge is 
formed on the tool, 
especially when 
milling strong duc- 
tile materials. As 
this built-up edge 
increases in size 
it becomes more 
and more unstable 
until failure occurs 
and fragments of 
the built-up edge 
escape both with 
chip and work 
piece, as in Fig. 14. 
This intermittent 
building up and 
breaking down of 
the built-up edge 
occurs at an ex- 
“tremely rapid rate, 
thus the surface of 


the work piece is covered with a multi- 
tude of fragments of built-up edge. It 
is these fragments which cause the 
roughness of a milled surface. 


Therefore, in order to be efficient, the 
cutting fluid must effectively reduce ad- 
hesion between the flowing chip and tool 
face, preventing or materially reducing 
the formation of a built-up edge. 


Flushing of Chips 


The cutting fluid should be supplied 
in sufficient quantity to flush the chips 
away from the cutter and work, thus 
reducing the possibility of marring the 
finished surfaces, for chips that are al- 
lowed to remain in the path of the cutter 
are carried into the cut again. 


Cutting Speeds and Feeds 


Production cutting speed, feed and 
depth of cut vary with the different 
types of work and equipment. In tool 
room operations where heavy production 
type machines are not used and where 
holding devices are not permanent, high 
production speeds and feeds cannot be 
used. The values set up here can only 
be used as a guide and must be modified 
as experience indicates. It is almost 
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Fig. 14 — Photomicrograp 
edge and fragments which have passed off with the work. 


showing formation of built-up 
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invariably recommended 
that cutting speeds should 
be as high as possible 
commensurate with the 
life of the tool between 
grinds. A high cutting 
speed and light feed are 
necessary if a smooth fin- 
ish is required. Depend- 
ing upon the rigidity of 
the machine fixtures, cut- 
ters and desired finish the 
thickest possible chip per 
tooth should be taken. The 
cutter speed should be in- 
creased to the point where 
frequent cutter sharpen- 
ing reduces ultimate pro- 
duction. 

The feed of the 


table 
because 


work 
important 
it governs the 
output. When 
the speed of the cutter 


is most 


machine 


crease. 


1 1 





is increased the feed should also in- 
A combination of speed and 
feed should be used to give maximum 
metal removal per cutter grind and still 
provide the required finish. 
gives several rules for determining the 


FOLLOW LINES TO CUTTER & R. P.M. AS SHOWN BY ARROWS 


DIAMETER 


Table 3 


Feed per Tooth per Revolution=Chip Load 


















































“58 C3 
ina === ny 
St End Mill it 
Plain Slab Face Mill 
Side 
— Saw 
Sem Staggered Tooth 
Recommended Chip Load Tables 
In Brass 
Type of Cutter In Cast Iron In Steel Bronze 
Aluminum 
Face Mill, H.S. .020 to .025 Less 40% Plus 50% 
Slab Mill, H.S. 010 to .015 Less 40% Plus 50% 
Slotting Cutter, H.S. .006 to .012 Less 40% Plus 50% 
Form Mill, H. S. .004 to .006 Less 40% Plus 50% 
End Mill, H.S. .002 to .010 Less 40% Plus 50% 
Saw, H.S. .001 to .003 Less 40% Plus 50% 
Cemented Carbide Face Mill  .008 to .012 .004 to .008 .010 to .016 





In general, select the proper SPEED for work material and cutter; and 
then determine the feed, within the above limits, according to the cut and 


the power available or the finish required. 


Table 2. aid 


5 8 


Table 4 


correct speed and feed. 


steel, brass and aluminum. 
the operator 
proper speed to use. 


in 


Table 3 


determining 


sug- 


gests a recommended chip load for con- 
ventional milling operations in cast iron, 
Table 4 will 


the 




































































MATERIAL IN CUTTER 
Material | Carbon| High Super 
To Be Tool | Speed |Hi Speed Stellite | Tentelum peated 
Milled Steel Steel Steel Carbide | Carbide 
CUTTER SPEED IN FEET PER MINUTE 
onnon| SS | [| a] | SS 
Brass 40- 70- 150- 350- 
Soft -80 -175 -250 ~600 
Bronze 30- 65- 100- 200- 
Hard -60 -130 -160 ~-425 
Bronze 30- 50- 125- 
Very Hard -50 -70 ~200 
Cast Iron 30- 50- - 90- 250- 
Soft 40 -80 -115 -130 -325 
Cast Iron 30- 40- 60- 150- 
ar -50 ~70 -90 -200 
Cast Iron 30- 40- 100- 
Chilled ~50 60 -200 
Malleable} 35- 70- 80- 115- 250- 
Iron -50 -100 -125 -150 -370 
Steel 30- 60- 70- 150- 
Soft -45 -90 -100 -250 
Steel 30- 50- 60- 125- 
Medium 40 -80 -90 -200 
Steel 30- 40- 100- 
Hard -50 -70 











































































































Right and Wrong Milling Practice 


War production has placed unusual 
demands on man power and availability 
of machine tools. It is especially im- 
portant now to get the most from every 
machine. The following suggestions are 
fundamental rules that each operator 
should follow in setting up, operating 
and maintaining his milling machine. 
The selection, use and care of cutters is 
equally important. 


j i} 


Clean the milling machine thor- 
oughly after each setup and begin 
every job with a clean machine. 


Nf 


Do not begin a setup with a dirty 
machine littered with chips and tools 
from a previous operation. 


A staggered tooth cutter should be 
used for the milling of deep slots 
and grooves. It lessens vibration 
and results in better workmanship. 


cone 


A straight tooth cutter should not 
be used for the milling of deep 
grooves. Vibration and chatter can 
hardly be avoided with this setup. 


te 


A coarse tooth cutter produces better 
work and helps to eliminate chatter. 


Vi‘ 


Use of fine tooth cutters is question- 
able milling practice. 


sn 


A single helical cutter should be 
mounted as shown in the bottom 
illustration. Here the cutting forces 
tend to force the cutter assembly 
into the spindle. 


WRONG, 


Do not mount a helical cutter so 
that the horizontal cutting forces 
are tending to push the cutter as- 
sembly out of the spindle. 
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Place clamp stud close to workpiece 
for correct effective holding. 


WRONG, 


It is wrong to place the clamp stud 
close to the jack because then the 
jack is clamped, not the workpiece. 


ti¢,ttl 


Certain jobs with obstructions or 
definite length of cut demand use of 
feed trip dogs to limit the feed 
travel. 


WHO NG 


Do not operate a milling machine 
without properly setting the feed 
trip dogs as there is danger of over- 


feeding. 


til 

Always direct the cutting forces 
against the solid part of the fixture 
and a supported part of the work- 
piece where they can be absor’.cd 
easily. 


HoN¢ 


Never direct the cutting forces in an 
operation against an unsupported 
portion of the workpiece or fixture 
as they cannot be counteracted 


properly. 


RIGIUT 


Never permit chips to accumulate 
on table, knee ways and column 
base. These are only unnecessary 
handicaps to good milling practice. 


WRONG, 


Do not allow chips to accumulate on 
table, knee ways and column base 
as illustrated. 










































Tungsten carbide tipped face mill When using an end mill decrease the 


cutters should be ground with cut- depth of cut to prevent springing. 
ting edges in the same plane to two- Also the shank of the cutter should 
tenths of one-thousandth of an inch be gripped as close to the cutting 
(.0002). edges as possible. 


We are indebted to Kearney & Trecker Corp., The Cincinnati Milling 
Machine Co. and others who provided illustrations and textual data. 





REPRINTS AVAILABLE 


Defense training classes and de- 
partment heads may obtain 
reprints of this special section 
on ‘Milling Technique” or the 
first in this series ‘‘Grinding 
Technique.”’ Requests for copies 
should be addressed to THE 
TOOL & DIE JOURNAL, 2460 


Fairmount Blvd., Cleveland, O. 
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JACKSON No. 2'\; 
Precision Built-Heavy Duty 


VERTICAL MILLER | 


Drive: 1% H. P. Motor; V-Belt, 
Worm and Worm Gear. 

12 Speeds; 9”x 39” Table. 

Travels: 14” vertical, 10” cross, 
23" longitudinal; 4“ vertical 
spindle. 

Weight: 2400 pounds. 


Long. Power Feed and Auto- 
matic Coolant. 















SN 
ps 


ng scheduled for next GO 
er WOOP. B. Order b-1-B 
or Wire 


_ MACHINE & TOOL COMPANY 


e SALES DIVISION 2 


JACKSON, MICHIGAN 
U.S. A. 
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715 PLAIN BENCH LATHE 


Power and Speed Range Are 
Combined with Precision for 
(CT r-Yoht-Tam tol sal lale Gel Loli ay 


The Rivett No. 715 Bench Lathe fulfills two dis- 
functions: the production of small duplicate 
Fequiring xtreme accuracy, and the finishing 
Bury; of fing elem@iiit™im.gssembly, mainten- 

tool room and: ldR 


hetietocks, ee grinding attachment 

illing attachment. The unit motor drive pro- 

eight selective spindle speeds and may be 

used with either steel cabinet or bench mounting. 
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Convenient Drive Control 


SPECIFICATIONS 


Swing over bed, dia 
Distance between centers 
Collet capacity, max. dia. ... 
Step chuck capacity, max. dia 
Jaw chuck capacity, max. dia. . . 
Spindle capacity, max. dia, ... .55/ 
Slide rest, travel of tool post slide. .4 
Slide rest, travel of cross slide 
Tailstock spindle travel 
Spindle speeds: 
Bet * ost and reverse 
150 to 3500 rpm. 
Weight of lathe, mounting and 
Exaes end . .650 lbs. 


* For. Further Description 
she oes for Bulletin 715 


LATHE GRINDE NC. 
R INERT BRIG wi OER 
PIONEERS i | 1: ee a | | ye a DEVELOPMENT 
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VAN NORMAN MILLERS 


HAVE 
Directional 
Control 


OF 
All Power 
Feeds 


.. VAN NORMAN s@amimme, 


It is easy for the ap- 

prentice to learn and 

the skilled operator 

to remember that the table, knee and saddle of any Van Norman Miller 
travels in the same direction that the control levers are moved. 


If the operator is standing in front or rear of the machine and wishes to 
move the table to the right, he moves the table control lever to the right. 
If he wants to raise the knee, he lifts the control lever for the knee. If he 
wants to lower the knee, he pushes this same lever down. 


Add to these features the front and rear control of feed selection by a 
single lever, and front and rear control of 6-way power rapid traverse, 
and you will see why operators prefer Van Norman Millers. 


_VAN NORMAN 


Machine Tool Company, Springfield, Massachusetts 
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The Interchangeability 


of DANLY DIE SETS 


IS 
IMPORTANT 
Laem (ele 


In the 
OCCASIONAL 
REPLACEMENT 

OF A PART 


It Is Far More Important As 
a Continuous Guarantee of 
Accuracy in Die Making and 
Daily Production of Stampings 


WRITE OR CALL YOUR DANLY BRANCH 


DANLY MACHINE SPECIALTIES, INC. 
2100 So. 52nd Ave., Chicago, Ill. 


111 E. Wisconsin Ave., Milwaukee, Wis. 1549 Temple Avenue, Detroit, Michigan 

47-28 37th Street, Long Island N. Y. 16 Commercial Street, Rochester, N.LY. 

990 E. Monumen t Avenue, Dayton, Ohio 1550 East 33rd Street, Cleveland, Ohio 
3913 No alii et, Philadelphia, 

Ducommun Metals & Supply Company, Los Angeles, Ca te cisco, California 


Wey Af DIE SETS and DIE 
. MAKERS’ SUPPLIES 
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A New Use 


for Procunier Tapping Machines 


Speeds Up Assembly 
Output Tremendously 


By using a specially constructed tapping head, this 
Procunier Tapping Machine becomes an effective as- 
sembling unit. Items are assembled in a fraction of the 
time formerly required—and all to a uniform degree of 
tension. Then, if desired, the set-up can be quickly 
transformed back into a standard tapping machine. This 
unit here illustrated is being used to assemble caps and 
tail mechanism for military equipment. Many similar 
types of assembly jobs can be handled. 


HAVE MANY ADVANTAGES 


Procunier Universal Tapping Machines give increased 
output, more accurate tapping and tremendously in- 
creased tap life. The features that make this possible 
include: 1. Four speeds, ranging from 390 to 2050 R.P.M., 
efficiently handle jobs for which conventional high speed 
tapping machines are inadequate. 2. One machine han- 
dles tap sizes from No. 2 to %” through two inter- 
changeable heads. 3. Extra long Spiral Compensating 
Springs conveniently located, with wide range hand 
screw adjustments, maintain preset tap feeding and re- 
versing pressure INDEPENDENT OF OPERATOR. ae 


SEND FOR CATALOG 


giving full details, description and prices on the full 
line of Procunier Universal Tapping Machines, hand or 
foot operated, the complete line of Procunier Precision 
Tapping Heads to meet all needs and the new Tru-Grip 
Tap Holder. The Procunier Safety Chuck Co., 12-14 S. 
Clinton St., Chicago, Il. 


PROCUNIER 





Procunier Safety Chuck Co. 
12-14 S. Clinton St., Chicago, Ill. 


Send me bulletins on: []) High Speed Tapping Heads [] Tru- 
Grip Tap Holders [] Universal Tapping Machines. 
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5-TOOL 
TAIL-STOCK 
TURRET 

























4Tool Tool-Post 
Turret carries 
four separate tools 
instead of one. 
Made in two sizes 
for standard 0, 00, 
No. 1 and No. 2 
tool holders. 













5-Tool Tail-Stock Turret accommodates 
five tools and each tool centers auto 
matically when brought into position 
by means of an indexing plunger. Made 
in four sizes to fit small bench lathes 
up to lathes with 24” swing. 











Photo above shows Jefferson Turret 
Attachments on 16” Engine Lathe. 








ai ) 
ENGINE LATHE Tage) 
TO TURRET LATHE = “233x%c, 335° 


POLISHING MACHINE 





For wheels up to 14” dia. Can be 


in 15 Cc swung full —. =. -— 
nd ward, up, down, right, left, at any 
seco Ss desired angle. Does the work of 2 men. 

Delivery 20 days. 


Don’t wait for Turret Lathes . . . You can convert any engine lathe into 
a complete precision turret lathe in 15 seconds with the Jefferson 4-Tool 
Tool-Post Turret, 5-Tool Tail-Stock Turret and Adjustable Pull Feed—and 
double its capacity. For forming, roughing, boring, finishing, drilling, tap- 
ping, etc. 

Jefferson Turrets are real production tools—substantial, rigid, accurate 
and adaptable to any size or make of engine lathes. They must not be con- 
fused with the small makeshift gadgets now on the market. 


Adjustable Pull Feed eliminates slow movement of tail-stock spindle and 
provides easy control. For any lathe up to 24” swing. Delivery, 6 days. 
Write for Details. 








Tool-Post Turrets, Tail-Stock Turrets, Adjustable Pull Feeds, Belt Sanders, Gyratory Foundry 
Riddies, Overhead Swing frame Grinders, Milling Machines, Dividing Heads and Vises. 
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Grind Quicker. oe 
Grind Smoother ie 


OW EVERY WAR-TIME JOB 
wiTH THESE 


KILSAW 
“7001S : 


e Here are FIVE 

kinds of SKILSAW 

TOOLS youshouldn’t 

be without, if you want 

to speed your finishing 
operations,reducewasteand 
increase your output in war 
production. Do you have welds 
to grind down? Stainless steel or 


USING SKILSAW TOOLS 


4 


J 
: . 


brass sheets to polish? Castings to 


clean? Small machin 


epartstofinish? 


There’sa SKILSAW TOOL foreach of 


SKILSAW PORTABLE GRINDERS 


Just introduced to speed up produ 
ion on every war-time job...grinding 


these operations. ..and the job will get 
done quicker and better and at lower cost. 

These SKILSAW GRINDERS and SAND- 
ERS are typical of the entire line of SKILSAW 
TOOLS—designed to deliver results under to- 
day’s stepped-up conditions, built to stand hard 
usage without time-wasting breakdowns. Look 
into America’s busiest war-work plants and you'll 
see SKILSAW TOOLS on the job. Ask your distribu- 


tor for a demonstration and you'll see why! 


SKILSAW<> TOOLS 


opUCTIVE * 
AKE AMERICAS HANDS MORE PR 
x M 


Sold by leading distributors 
of mill and welding supplies. 


SKILSAW, INC. 


5061 Elston Ave., Canrcago 


New York * Boston ¢ Buffalo « Philadelphia 
Cleveland * Detroit ¢ Ind s ¢ St. Louis 
Kansas City ¢ Atlanta ¢ Jrleans ¢ Dallas 
Los Angeles * Oakland ¢ Seattle * Toronto, Can, 


Sanding stainless steel to a perfect 
finish is faster with SKILSAW Disc 
Sanders. Also remove waste metal, 
buff and polish on all surfaces. 


SKILSAW Belt Sanders speed 
up all “final -finishing’’ on flat 
surfaces of bronze, brass and 
all sheet metals. Remove paint. 


SKILSAW Hand Grinders are 
swifter, better on all grinding of 
jigs, dies and for precise finish- 
ing on machines and castings. 


”: aN 


Hand \ =i 
GRINDERS = |) 


Spotted conveniently throughout 
the plant, SKILSAW Bench Grinders 
speed production, keep tools cnd 
twist drills sharp, grind small parts. 


ae 


~,_* 





Mr a wy - 
Me rising 0 
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* * * * “A product is only as good as the men and 
machines who make it’ that is the reason why we employ the highest 
type of skilled men who have had years of experience in their respec- 
tive jobs. 

Using modern equipment and working in a plant that was built 
expressly for the manufacture of gages these men are not only making 
the finest gages, but they are also working to their fullest capacity to 
help produce more to help win this war! 

With this combination of skilled men and modern equipment 
PERFEX offers manufacturers gages that are recognized throughout 
industry as the most accurate made. For a complete description of 
PERFEX gages write us today for our new folder. 


PERFEX GAGES INCLUDE: 


% Thread Radius Profile Adjustable Snap * 
Plug Contour FlushPin Solid Snap, etc. 





de ne >, Ge CC 
PEE 2. and TOOL CO. 


° 2 3604 GAYLORD DETROIT, MICHIGAN 
Cr crt 
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File Continuously with} ))oAll fits 


* 





They handle every kind 
of tough job — Stainless 
Steel, Brass Castings 
Copper, Plymetal, Hard 
Rubber, Slate, Synthane 


Duralumin, Magnesium 


— whatever you have 


that requires filing 


* 


Pees lee * A wk 


Designed For Today's Tempo 


DoAll Band Files give you CONTINUOUS Cutting, so are far ahead 
in stamina and smooth performance. And, as for speed—well, they’re 
eight times as fast as hand filing, five times as fast as jig 


filing. 


So—stop fiddling around with slow, old-time methods. 
Put DoAlls to work in your plant and get your jobs done! 


Remember this—there’s no back stroking and no stop- 
ping, just steady, even, one-way travel. 


23 Different Sizes 
You will find a width, cut and style DoAll Band File to 


handle just about everything. Each one is precision built 
to give long, satis- 
factory service. 









THE 
CATERPILLAR 
PRINCIPLE 


Send today for inter- 
esting book on DOoAll 
Band Filing. 





APPLIED TO 


THE DOALL COMPANY FILING 


1203 Thacker St., DesPlaines, Illinois 
Associated with Continental Machines, Inc., Minneapolis, Minn. ~ 
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within a my wl days! 


@ The Turner Gauge Grinding Company’s new 
home was designed expressly for the manufactur- 
ing of gauges, and is considered by production men 
to be one of the best plants of its kind in the 
country. This new plant has enabled us to increase 
our production schedules so that it is now possible 
for us to carry in stock at all times standard plug 
gauge blanks turned up and hardened, ready for 
finishing and final inspection. 

If you really need standard plug gauges in a hurry we 
suggest that you wire for prices immediately. 


TURNER MANUFACTURES THE FOLLOWING KINDS OF GAUGES: 
Plug Gauges * Ring Gauges * Snap Gauges « Special Gauges 
Flush Pin Gauges 


ORNER Grinbine Company 


2624 HILTON ROAD ° e e FERNDALE, MICH. 





THE TOOL & DIE JOURNAL DECEMBER, 1942 





“ALL-PURPOSE 
MOTORS 


TOTALLY-ENGLOSED 
MOTORS 


EXPLOSION-PROOF 
MOTORS 


FLANGED TYPE 
MOTORS 


GEARHEAD 
MOTORS 


SPECIAL TYPES 
BUILT TO 
SPECIFICATIONS 


BUILT-IN 
MOTORS 


LIMA GEARSHIFT 
SS 





| 


ADDED PROTECTION ~- AT NO EXTRA COST. 

That’s what you get when you buy LIMA Type RS 
Electric Motors. The Semi-enclosed DRIP-PROOF 
feature makes the LIMA Type RS outstanding as an 
all-purpose motor . .. and, there is NO EXTRA COST 
for this protection over the standard open type motor. 


The LIMA Type RS is built in sizes from 44 to 75 H.P. 
brake test. Is adaptable to production lines, individu- 
ally operated machine tools and general manufactur- 
ing locations where totally-enclosed motors are not 
especially needed. The Semi-enclosed DRIP-PROOF 
feature affords maximum protection against chips and 
filings, dripping or splashing liquids so destructive to 
open type motors. 


Write or wire today for literature. Prompt attention 


to all inquiries ... PROMPT DELIVERY on orders. 


Large enough to successfully serve 
you, yet small enough to give personal 
attention to your needs. 


mone’ THE LIMA ELECTRIC MOTOR °° "rjc 


ff) OFFICES - NEW YORK - CHICAGO - DETROIT 
LIMA, O. U.S. A. 


+ LATHE OPEN L TOTALI.Y-ENCLOSED 


- an or foe. 
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Instantly adjust- 
able to the IDEAL 
Speed for cutting 
Metal of EACH and 
EVERY Type! 


@ In cutting off gates and 
risers from castings of various 
metals, practically any size, 
in cutting steel sheets up to 
%/-inch thick, cast iron, plas- 
tics or any one of dozens of 
other cutting operations, a 
TANNEWITZ Variable 
Speed Metal Cutting Band 
Saw will do it quicker, better, 
and show a handsome return 
on the _ invest- 
ose ment involved 
( There are five 
new models in 

addition to our regular High 
Speed Band Saws, including 
those which handle work as 
wide as 52 inches, and those 
with 48-inch clearance be- 
neath the guide. Geta line 
on the TANNEWITZ metal 
cutting band saw that fits 
your particular needs. It will 
save time, step up produc- 
tion and repay its cost 
dozens of times. Write for 


full particulars NOW! 





THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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. Booklet 7 
sb WILL TELL YOU HOW 








) +++ YOU CAN MAKE YOUR 
GAGE BLOCKS LAST LONGER 


\ 
\ 
\ 

With the increased use of gage blocks on pro- 
duction lines and the “breaking in” of new 
men and women on checking operations it is 
important that they know how to use these 
standards. The Dearborn Gage Company, 
Originators of the Chromium Plated Gage 
Blocks has written this booklet as an aid to 
those manufacturers who want to keep their 
standards in perfect condition for more accu- 
rate readings. By letting your workmen read this booklet you can 
increase the life of your gage blocks.and at the same time save un- 
necessary interruptions in production due to imperfect readings. There 
is no obligation on your part. Merely write us today for the free 


booklet entitled, “How To Make Your Gage Blocks Last Longe-”. 


NID, DEARBORN GAGE CO. bextwons, wcmeas 


i 2 
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“Match the Machine to the Job” 
ee for Top Production | 


snap gauges, small tools, 
and commutator dies. That fundamental idea — “Match the Machine to the Job” is an 
important reason why American war producers are forging to the 
front in the battle of production. The massive jigs and huge assemblies are monuments to ' 
American ingenuity and production power. 
Just as important are the fast precision tools that take orcr the production of small parts 
so that the capacities of larger machines will not be wasted. The Atlas 7” Shaper is one of 
these valuable smaller tools. It handles everything within a 7” stroke. It is a counterpart of 
the larger shapers in precision, production and power, and is more flexible in set-ups. 5 auto- 
matic cross feeds in either direction and four speeds between 45 
and 200 strokes per minute give a wide operating range. It has 
a complete V-belt drive, crank-type bull-gear drive, and operates 
from a 2 HP 1740 RPM motor. You will find Atlas Shapers in 
many of the plants that are winning “E” awards. Send for com- (jt 
plete information. Atlas Press Company, 1212 N. Pitcher St., 
Kalamazoo, Michigan. 





ATLAS PRESS CO. 
as omc 














MILLING 
MACHINES 
Compact, power- 
ful bench millers 
for full range of 
milling work 


LATHES DRILLING 
Backgeared, MACHINES 
screw-cutting Step up produc- 
lathes with tion on small- 
V-belt drive, hole drilling, 
power cross tapping, 4,3, 2- 
feed spindle models. 
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SAVE PRODUCTION TIME 


One man can 

handle heavy dies alone. 

Not necessary to stop other 
machines to get help. 


ORE production per day from 
your machines if a Shop- 
lifter is handy to do the heavy job 
of moving dies from storage racks 
to the press. In these times when 
maximum production of machines 
is of vital importance, much time 
and labor can be saved if the oper- 
ator can handle the heavy work of 
changing dies without calling for 
help from other operators. 

The Shoplifter is built for this 
job. Dependable and safe with a 
rated capacity of 500 lbs. (heavier 
machines up to 5000 lbs. can be 
furnished). Entire machine built of 
structural steel. Electrically weld- 
ed throughout. Platform lifts 57” 
above floor and lowers to within 
8%" of floor. Overall height 72”. 
Size of platform 24x24” steel plate. 
Crank, up and down, hoist unit. 


tece} fel” bf 
ENGINEERING —- 
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Capacity 214” Dia. 


NOTE THIS TREMENDOUS SAVING! 


THE OLD WAY 


To produce one washer, a small 
compound die requires 
approximately 


40 to 45 LBS. OF CRITICAL STEEL 


CAN YOU IMAGINE THE GREAT 
AMOUNT OF SPACE NEEDED FOR 
STORING AND CATALOGING 2000 OF 
THESE DIES. EACH ONE REQUIRING 
1200 CUBIC INCHES? 


Capacity 114” Dia. 








Capacity 34” Dia. 


THE HOVIS WAY 


To make the same washer, one set 
of Interchangeable Parts for a Hovis 
34," Washer Die uses 


ONLY 3 LBS. OF STEEL 


A SURPRISINGLY SMALL SPACE IS ALL 
THAT IS NEEDED FOR STORING AND 
CATALOGING 2000 OF THESE SETS OF 
INTERCHANGEABLE PARTS, EACH SET 
REQUIRING ONLY ABOUT 28CU. IN.! 


Five simple, interchangeable parts are all the special tooling required to make a new 
size of washer by the Hovis method. The various interchangeable parts can be re- 
moved and replaced by the use of standard Hexagon Socket Screw Wrenches without 
dismantling the die in any way, the change being a matter of minutes. All these 
parts are held in by the Hovis Punch Retaining Mechanism. Naturally, the interests 
of economy and the victory program demand the use of Hovis Universal Washer Dies 


in today's production schedules. 


HOVIS SCREWLOCK COMPANY 


8100 E. Nine Mile Road - Van Dyke, Michigan 


Suburb of Detroit 
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The piece to be clamped may be a 
large casting, a rolled section or sheet 
metal work formed in dies. An elon- 
gated slot through the clamp and around 
stud S permits the clamp to be moved 
horizontally for removing and inserting 
the pieces. The work when inserted in 
the fixture is supported by spring-pin P 
which is depressed when the clamp is 
tightened. 

This type of clamp with the attached 
roller holds the pieces securely when the 
nut is tightened, regardless of reason- 
able variations in shapes and _thick- 
nesses of work. The 45° angle and the 
general design can be altered, of course, 
to suit many shapes of work. 


A Universal Indexing Head 


A complete design for a milling fix- 
ture that any shop will find useful can 
be built from the drawing shown in Fig. 
77. This fixture can be mounted on the 


Modern Milling Fixture Design 


(Continued from Page 60) 


table of a milling machine with spindle 
B either vertical or horizontal. The 
drawing shows this fixture setup for 
milling eight equally spaced ratchet 
teeth in four blanks at one setting. The 
indexing plate C can be removed easily 
and another plate with different index- 
ing spaces substituted. For special 
work, the indexing spaces may not nec- 
essarily be equal. This is excellent equip- 
ment for cutting spur-gear teeth. It is 
also suitable for milling, drilling, slot- 
ting, grinding and jig boring operations. 

This fixture has a cast semisteel body, 
but there is no reason why it could not 
be constructed of cold rolled steel plates 
and welded together. It is also possible 
to build this fixture much larger than 
indicated here. It could be large enough 
to take indexing plates 12” or more in 
diameter. This change would not inter- 
fere with milling small blanks and it 
would also take large work. 





Modern war production requires 
Shape- 
Rite Shapers meet all precision re- 
quirements in defense work. See 
your dealer or write us for further 


precision machine tools. 


information. 


Sales Service cf- Mig. | Co, 


eland Av Saint Paul, Minr 


"U.S. A. 





THE TOOL & DIE JOURNAL 


esota 





DECEMBER, 1942 





let 


ily 


ot 


le 































SALES SERVICE & MFG. CO. Announces — 
FIVE NEW KELLER POWER HACK SAWS 


3C WET CUT SAW 

With Coolant System. 

Capacity 63% x 6% inches. 

Vise swivels to 45 degrees. 
Length of blade, 14 inches. 
Automatic lift on reverse stroke. 























3A—Capacity 634 x 634 inches. 
Vise swivels to 45 degrees. 
‘Length of blade, 12 inches. 





Vise swivels to 45 degrees. 
Length of blade, 12 to 14 inches. 
Automatic lift on reverse stroke. 


No. | Bench Model 
Capacity 4x4 inches, 
Swivel vise, automatic stop. 
Length of blade, 12 inches. 
Motor, 4 H.P. 60 cycle, | phase. 





ir 
3B—Capacity 634 x 63% inches. 


> 


No. 3 Hy Duty 
Wet Cut 
Capacity 634 xb %4. 
Vise swivels to 45 de- 
grees. 

Capacity at 45 degrees, 
4 inches. 

With automatic safety stop. 
Length of blade, 14 inches. 
Two speeds available by shifting 
belts on V-belt pulley. 

Foot lift for saw frame. 

Feed pressure regulator. 


Write 


SALES SERVICE 
& MFG. COMPANY 


473 N. Cleveland Ave. 
Saint Paul - Minnesota 


Or See Your Nearest Dealer 
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OTHER INSTRUMENTS 
IN THE SCHERR 
LIMITED BUDGET 

INSPECTION LABORATORY 





SPENCER BINOCULAR MICRO 

SCOPE, with three dimensional 

vision, reveals surface finish 
imperfections, etc 


SCHERR COMPARITOL for 
checking gage blocks, gages and 
work for size, accuracy and wear 





WILDER PROJECTOR for accurate 

measuring or comparing objects by 

means of a magnified shadow 
image. 


red 





ULTRA-CHEX—a 34 block set ac 
curate to .000008’’—providing a 
basic standard of measurements 








MAGNI-RAY — a wide-field il 

luminated magnifier for close in- 

spection on a wide range of work 
and operations 





FOR PRODUCTION INSPECTION 


ACCURATE 
GAGING 


NOT DEPENDENT ON MEASURING SKILL 


The demand for closer tolerances, at a time when skilled me- 
chanics and toolmakers are difficult to obtain, makes the use 
of snap gages a practical necessity for accurate measurement 
of mass produced parts. 


Through the use of ATLANTIC ADJUSTABLE LIMIT SNAP 
GAGES, accuracy in checking is made possible without de- 
pendence on the operator's skill or ‘feel’ on which other 
measuring instruments depend for precise inspection. Once 
set, practically any operator can tell by the "GO" and "NO 
GO" parts of the ATLANTIC SNAP GAGE whether the 
part under inspection has been produced to the correct, speci- 
fied limits. Faster inspection as well as more accurate results are 
assured—production as well as assembly can be stepped up. 


ATLANTIC ADJUSTABLE LIMIT 
SNAP GAGES are manufactured in a 
modern gage and instrument shop with 
special machinery and tools and under 
proper atmospheric conditions for the oe 
finest machining, grinding and lapping SNAP 
Gaging pins and anvils are hardened GAGE 
ground, carefully lapped and must pass 
rigid tests for flatness and parallelism 
Castings are of MEEHANITE to 
assure the maximum in rigidity and 
permanence of form and accuracy 
RANGE OF SIZES 
Model A—in 10 Frame sizes and in 
size ranges from 0-44” to 514-6” 
inclusive 
Model C—in 19 sizes ranging from 
0-14" to 5 Fe” to 54” 

Send for detailed specifications 
Write, Wire or Telephone (Canal 
6-3512) For Quotations and 
Delivery Dates. 








SCHERR 


STAND 





The SCHERR TOOL STAND 
provides a vise or clame for 
holding micrometers, snap geges 
and other tools. It eliminates 
errors due to body heat and frees 
both hands for checking work 
Price $7.50. Order Today! 








GEORGE SCHERR COMPANY, INC. 


128-B Lafayette Street, New York, New York 
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Proven over the years by 
AMERICAN MONORAIL EQUIPMENT 


From raw materials to finished products, in every operation, Ameri- 
can MonoRail Equipment is speeding up production in countless num- 
bers of plants. There is no installation too large and none too small 
that will not increase production, reduce accidents, 
reduce employee fatigue, release skilled hands from 
handling jobs and result in savings of time and 
money. 

American MonoRail Engineers will gladly show 
you how American MonoRail Equipment will do all 











these and more in your plant. Write today, no obli- 





gation. 
THE AMERICAN MONORAIL CO. Bieeeioee 
13131 Athens Avenue Cleveland, Ohio ere emetetions 
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CUTTING TOOLS 


MADE TO 
CUSTOMER'S @N 
PRINTS 


AMMO 


either way, 





For your specially designed cutting tools, 
A.C.E. offers a highly specialized experi- 
ence to insure exact reproduction and rigid 
inspection that minimizes rejects. Many 
of the nation’s leading defense plants use 
A.C.E. special cutting tools regularly. 
Integrity of product is our watchword. 
Send us your prints for estimate. 
NOTE—we do not make tools for stock. 


AMERICAN CUTTER & ENGINEERING CORP. 


31753 Mound Rd., 


All. GUTTER 


Warren, Michigan 





SPECIALIZING IN HIGH nS Ting T 





THE TOOL & DIE JOURNAL 











Two Heads Facilitate Two 


Simultaneous Operations 


The especially designed swivel side head 
and main head provide two operations on the 
work at the same time. 
swivel design in the side head, which allows 
the head to be set at any angle up to 35° 
quicker and simpler tool setting 


HE Rogers “Perfect 36” vertical turret 

mill is designed for fast, precision bor- 
ing, drilling and turning ferrous and non- 
ferrous castings, forgings and similar pieces. 
Convenient handling of the work, quick easy 
chucking, minimum setup time and fast tra- 
verse are but a few of the features which 
contribute to more finished pieces per hour. 


By incorporating the 


for irregular pieces is 
made possible. Built-in 
graduated dial saves 
time in making setups 
for original and second 
runs. Large bearing 
area of tool stake and 
side rail, with positive 
clamping, assures rig- 
idity and close toler- 
ance work. 


The table level hori- 
zontal chuck allows the 
work to slide easily and 
quickly into exact posi- 
tion. 


The capacity of the 
turret mill is 36” in di- 
ameter. Table face to 
turret face is 24” maxi- 
mum. Main head and 
side head have 8 ver- 
tical and horizontal 
feeds each. Spindle 
speeds can be set to 
any one of 8 speeds. 


For complete infor- 
mation and catalog 
address Rogers Ma- 
chine Works, Inc., 
145 Arthur St., Buf- 
falo, New York. 


“Hard Chrome Plat- 
ing Aids War Effort,” 
an article by Arthur 
W. Logozzo, begins on 
page 50, this issue. 
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, GORTON Swe r001 Room 
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as 








oat an 


HOW SPECIALIZED TOOL ROOMS HAVE 
Vaidardized with BARC BS 
MACHINES (gpemem ACCESSORIES \*\ 


» 







TO INCREASE Accuracy and Output 


Where “performance of the first machine determines selection of 
the second,” a large nufacturer of molded products uses Gorton 
Super- -Speed Milling Machines for producing and duplicating molds, and 
ental jigs and fixtures for plastic molding. 

This Gorton standardized installation is typical of many similar. A 
glance at the above photo shows the predominance of Gorton Machines. ws 
Closer inspection of this modern, efficient tool room, generally regarded ONE JOB IN BRIEF 
as one of the finest and best equipped in the plastics industry, ‘loses TYPICAL of one of the many operations performed in the 
that it is completely outfitted with Gorton time-saving Accessories tool room shown 4 : machining of a cavity of a 
Vises, Circular Tables and Cutting Tools, ete.—a “Matched Equipment” Ras of the ee See 

ine of the job 

installation, setting new standards of efficiency for high-speed spindle jobs. MACHINE — Gorton 9-J Vertical Milling Machine. 

Gorton Super-Speed Precision Machines and Accessories are increasing PART—Section of Mold for produci ny 
production and improving accuracy in Tool Rooms ; — MATERIAL — Crucible Steel Co. CSM #2 
and Production Plants throughout the country. "te Scag GUTTER —Right hand cut; right hand spiral 3” end mill. 
Perhaps they can also help you secure better results. ; eens 


FREE DATA AND ENGINEERING SERVICE Duplicator Table. 

Our engineers will be glad to make suggestions and recom- P FEED—In this case the feed and speed, which naturally must 

mendations on your n-speed milling, duplicating and j be varied, are controll operator. 

pantograph work without obligation. Send for our complete . CUSTOMER SAYS: “” the use of the Gorton 
logs covering all types of Super-Speed Ver Milling, | : perator to cut very close 

Duplicating and Pantograph Engraving Machines. Ask for : to the a ‘ni. educing the amount of 

complete set of catalogs. hand finishing to the minimum 









f OPERATION — Machining out 
i handle. Molding section and master fa top 





ecoree CARYVAR mackie ce. 


Q 1319 RACINE STREET, RACINE, WISCONSIN, U.S.A. 
49 Yeats SPECIALISTS IN ENGRAVING, DIE MAKING AND SUPER-SPEED VERTICAL MILLING 


Despatch Industrial Furnace Fans Available 


IGH temperature acid resistant 

fans of alloy steel used on Despatch 
industrial furnaces and ovens for the 
past seven years are now available to 
the trade. These fans are suited to 
virtually all heavy duty high volume 
requirements involving temperatures to 
1600° F. 

Their chief feature, in contrast to 
other fans of this type, is engineered 
design and construction combined with 
precision balancing. This assures un- 
usual efficiency and smooth, quiet oper- 


ation 
conditions. 


Ia xX So 
PLAIN MILLER 


ale PRODUCTION 


WIDE RANGE OF 

SPINDLE SPEEDS 

CENTRALIZED 
~ Base ba tel s 


EARLY DELIVERY 


BY LARGE SCALE PRODUCTION 


DOUGLAS MACHINERY CO. 


150 BROADWAY 


INC. 
NEW YORK, N. Y. 
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under 


widely varying service 


These fans are rug- 
| gedly constructed, be- 
| ing all-welded through- 
|out. Pedestal, side and 
| scroll sheets are heavy 
| gage, having strong re- 
| inforcing angles. Other 

parts are equally tough 
|}and rigid to minimize 
vibration and with- 
| stand severe heat and 
load conditions. 

Eleven sizes are 
available, ranging 
from 12” diameter 
wheels to 48” wheels, 
handling total pres- 
sures to 10” W. G. 

The shaft is sup- 
ported on two large 
bearings which are air- 
cooled; a patented de- 
vice dissipates heat 
from shaft before it 
reaches the bearings. 

Various alloy steels 
are used, including 18- 
|8, 25-12, Monel and 
| Inconel, to permit han- 

| dling chemical gases, 
| fumes, special atmos- 
| pheres, vapors, foundry 
| dust, furnace and oven 
|heat circulation and 

pickling tank exhausts 
| at high temperatures. 

Address Despatch 

Oven Co., 600 S.E. 

Ninth St., Minneap- 

olis, Minn., for com- 

plete details. 
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Called for ACTIVE DUTY on the PRODUCTION FRONT 






@ We have a new job—to 
keep grinders going full blast 
all over the country in every 
war industry—in machine 
shops, tool rooms, experi- 
mental laboratories, repair 
departments, arsenals. 


ATTENTION! 


Our complete facilities are 
now devoted to making CHI- 
CAGO Mounted Wheels and 
Vitrified Grinding Wheels 3” 
and under in diameter. We’re 
proud and happy to be given 
this definite and important 
part in the War Program. 
Our work goes on night and 
day supplying these vital aids 
for Victory. 

Send us your priority or- 
ders for mounted and unmounted grinding wheels up to and including 3” in diameter. 
You will get the right wheel for the job—when you want it. 

We no longer manufacture the larger grinding wheels. We're sorry to have to 
disappoint our good customers (many of whom have been with us for half a century) 
on their orders for Vitrified Wheels over 3” in diameter. 


Specializing on high production of Mounted Wheels, Cut-off Wheels and small 
Vitrified Grinding Wheels will be our job until the war is won. We know you will 
understand. 

YOU SHOULD HAVE OUR NEW CATALOG 


It shows in actual colors and exact sizes the most complete line of Mounted 
Wheels made. Send for copy today. 


i) 
' 
' 
CHICAGO WHEEL & MFG. CO. ‘ Please send new Chicago Mounted Wheel Catalog 
' 
' 
' on - ——— 
' 
' 
' 
' 


America’s Headquarters for Mounted Wheels 
Established 1896 
1101 W. Monroe St., Dept. TD, Chicago, Ill. 
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Maximum Tool Life 
plus Maximum Production 


—Use CROBALT! 


@ A superior heat resisting chromi- 
um-cobalt-tungsten high speed cut- 
ting alloy. Permits higher speeds with 
longer tool life. 


Eliminates the possibility of chipping. 
Combines maximum production with 
minimum cost per piece. 


Catalog rushed on request... 


Write Dept. A 


CROBALT INC. 


ANN ARBOR, MICHIGAN 


ROBALT, 


THE TOOL & DIE JOURNAL 


Hileo Grinder Has Index Dividing Head 









XTREME flexibility; quick, low- 

cost setups without disturbance 
to production grinders; wide cutter 
range applicability; and absence of 
vibration are features of the new 
Hilco universal cutter grinder. 


The index dividing head is the 
heart of the Hilco grinder. 
index circles consisting 
micrometer placed holes or stops, 
which insure perfect uniformity of 
cutting edges in the finished cutter 
regardless of the number of teeth 
or cutting surfaces. Any simple or 
compound angle may be quickly set 


It has 
of 


up to accommodate any 
type of cutter. 


The Hilco is fur- 
nished with an _ inter- 
changeable table or flat 


bed attachment. Re- 
gardless of the type 
tool ground last, it 


may be quickly set up 
for another type cut- 
ter. It will grind to 
perfect sharpness any 
concave, convex, helical, 
straight or tapered 
angle or special cutter 
up to 6” in diameter— 
regardless of cutting 
angle required. 


This is a bench type 
machine and occupies 
little space. It is ideal 
for tool cribs in large 
plants where spare 
time can be wpsed to 
sharpen all cutters. 


Berco Mfg. Co., 425 
W. Superior St. 
Chicago, IIL, will 
send complete de- 
tails. 


“Plastics in Battle- 
dress” is an interesting 
article on British war- 
time plastics proce- 
dures. 
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A NEW TYPE MACHINE 
| DEVLIES 


f i 
r 


To more accurately and speedily 




































serve the broad field needing a 
machine having 


THE SPACING ACCURACY 
OF A JIG BORER 


THE PERFORMANCE QUALITIES 
OF A MILLING MACHINE 


: THE CONVENIENCE AND 
1 FLEXIBILITY OF A 
; HORIZONTAL BORING MILL 


~~ wiew @&woiti@qa ¢ 


A PRECISION MACHINE wT 


| pat NEW SPEED OF OPERATION 
) 





NEW ADVANCED FINGER TIP CONTROLS 





NEW STANDARDS OF EXCELLENCE OF BORED HOLES 





NEW ACCURACY IN MILLING 





AUTOMATIC TABLE RETRACTION AND REPOSITIONING 











Many machines in operation show 75% greater average wr ' 
daily productivity and improved dependability for precision. C a 


nil? 


DEVLIEG MACHINE COMPANY pee 
452 FAIR AVENUE, FERNDALE (DETROIT), MICHIGAN '2 2 i> 


DECEMBER, 1942 THE TOOL & DIE JOURNAL 








CONTINENTAL 


CUTTING 
TOOLS 


UTTING TOOLS 
must now yield 
the maximum in 
accuracy and production 
—only the best will stand 
up satisfactorily under the 
strenuous pace a nation 
at war demands. This 


is why cutting tools de- 
signed and made by the 
Continental Tool Division 
of Ex-Cell-O Corporation 
are so widely preferred. 


Continental Tool Division 


EX-CELL-0 CORPORATION - DETROIT 





_EX-CELL-O east PRECISION 
THREAD GRINDING, BORING AND LAPPING MACHINES + TOOL GRINDERS + HYDRAULIC 


POWER UNITS «+ GRINDING SPINDLES «+ BROACHES + CUTTING TOOLS « DRILL JIG BUSHINGS 
+ DIESEL FUEL INJECTION EQUIPMENT «+ R. R. PINS AND BUSHINGS «+ PRECISION PARTS 
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uf, PLASTICATOR 
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ONFERROUS metals have a place 
in plastics mold construction as it 
is often difficult to find available ma- 
chine time to build a steel mold for 
simple parts. In many cases, a cast 


mold of nonferrous material is suitable 





for samples and can be produced by a 
type of skilled workman not in such 
great demand as the toolmaker and 
with equipment which is not tied up 


in building tools for production. 


Mr. Dewar of Plastics Industries Tech- 


nical Institute presents in this issue of 


the Plasticator some helpful data on the 


use of nonferrous metals in plastics 


mold construction. 


*Research Engineer, Dow Chemical Co. 
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The plastics industry in Great Britain has 
turned its energies to war. A united effort 
has resulted under the guidance of the Brit- 
ish Plastics Federation. 


HE war is making great differences 
in plastics molding in Britain. At 
first perhaps the question of mold design 
and construction was not given its due 
erit. Molders did not appreciate the 
risks that go with the production of 
jndividual high quality tools of this type 
or that an increase in its cost followed 
the shortage of highly skilled labor. 
Neither did they always realize that each 
new design for a plastics piece presented 
hew problems in mold design, which 
often could only be solved by research 
added to past experience. 


‘It is to the credit of British mold mak- 
ers that their ingenuity has solved many 
problems, but in the past they were often 
severely criticized for their apparently 
high prices. The great advancement in 
the qualities and utilities of molding 
compounds and their growing markets, 
however, has enforced greater coopera- 
tion between mold maker and user. The 
British Plastics Federation has done 
much to foster this cooperative attitude, 
as well as to encourage the pooling of 
information and ideas and to establish 
the united industry as it is today. 


There is still some shortage of skilled 
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British Plastics in 





















Battledress 


hy F. G. Woodiwiss 
London County Council 
Lecturer and Instructor 


tool room workers in Britain. To allevi- 
ate this condition the Ministry of Labor 
has instituted training centers where tal- 
ent spotters recommend selected trainees 
from engineering workshop courses to 
take extended training in plastics mold 
making. It is not expected that a few 
months intensive training will produce 
qualified mold makers, but such trainees 
are successfully diluting the industry. 
On certain jobs many have become suf- 
ficiently reliable to do some actual mold 
making and maintenance work demand- 
ing a fair amount of skill. Women are 
employed on millers and grinders and 
some do a certain amount of fitting. 
During the past year the face of the 
industry in Britain has been completely 
changed. The colorful peacetime roles 
of plastics materials have almost dis- 
appeared—British plastics are now in 
battledress. 


Thermoplastics Sheets 


The manipulation of thermoplastics 
sheets has made great strides, which 
are likely to form the foundation of an 
extensive peacetime industry. One inter- 
esting war application is the molding to 

(Continued on Page 114) 
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Fig. 2 


specification of plastics eye lenses for the 
services. About 9,000 different molds are 
being prepared for this job. 

A big effort has been made to get the 
full capacity from each molding press. 
In this connection several firms have had 
some of their single daylight presses fit- 
ted with an extra middle platen so that 
two shallow molds can be utilized when 
formerly only one was used. To meet a 
shortage of gland packing materials and 
to lengthen the life of pump plungers, 
the latter are being chromium plated. 
Chrome plating is also being used to a 
greater extent on molds in preference 
to stainless steel because of the diffi- 
culty of finding labor to fabricate this 
refractory material. 

The British technique of plastics mold- 
ing does not differ fundamentally from 
the American, either in the materials 
used, molding procedure, equipment em- 
ployed or mold making methods. Such 
differences as there are arise because 
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of the smaller markets which were 
catered to in Britain in prewar days. 
In design and construction the general 
run of molds in Britain are perhaps 
simpler. The use of cam assembling and 
disassembling arrangements to minimize 
manual operations are not warranted 
for the lower productions. 


General Tool Room Practice 


Mold making follows general tool room 
practice with perhaps greater use of 
hobbing presses and duplicating ma- 
chines, although at present these are 
not used to the same extent as in the 
United States. A leading British tool 
and die making firm, who reckon twenty 
percent of their business is occupied in 
plastics mold making and who made the 
mold described below, have their hob- 
bing, engraving and chromium plating 
sent out. They have shops full of mill- 

(Continued on Page 154) 
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New ideas in plastics mold construction are 
eagerly sought by our armed forces. 


Mr. Dewar’s research with nonferrous metals 
for use in plastics mold construction contributes 
to this idea pool. 


ERHAPS the most familiar applica- 

tion of nonferrous metals to p‘as- 
tics mold construction is that in which 
a lead antimony alloy is used for the 
production of cast phenolic plastics. A 
hardened nondeforming cold steel arbor 
is dipped in a bath of molten alloy and 
the resultant encrustation, when stripped 
off the arbor, forms the mold for the 
liquid casting resin. The metal in this 
case serves admirably in that it is inert 
to the resin, gives an excellent finish, 
can be easily removed from the hard- 
ened plastics and eventually used for 
other work when remelted. 

The other types of plastics molding are 
compression, injection and extrusion. In 
compression molding a dry, powdered, 
fairly abrasive molding compound is 
placed in a heated mold and shaped and 
hardened under pressures of from 1,000 
to 5,000 psi. A steel mold that produces 
thousands of similar articles without 
showing appreciable wear must be heat 
treated so as to have special properties. 
The mold must have a tough core to 
withstand the impact and pressure of 
closing as well as a hardened surface to 
resist abrasion. 

In injection and extrusion, much high- 
er pressures may be encountered and, 
because of the flow of the plastics, there 
is considerable wear on the mold sur- 
faces. Injection molds are not always 
hardened although the sprue bushing 
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Nonferrous Metals in Plastics 
Mold Construction 


























by Wm. J. Dewar 


Research Engineer 
Plastics Industries Technical Institute 


that contacts the heater nozzle should 
be so protected. The molds seldom get 
hotter than 150° F, even though the in- 
jected plastics material may be in the 
neighborhood of 450° F. 

For extrusion purposes, the die must 
be capable of withstanding temperatures 
that might range upward to 400° F. Be- 
cause of the streamlined nature and con- 
sequent compound curvature of extrusion 
dies they sometimes present complicated 
machining problems which can be easily 
overcome by casting. 

In choosing a material other than 
steel, numerous requirements have to be 
taken into consideration. First, the tem- 
perature which will be required. The 
type of molding material to be used is 
also to be considered in that there is a 
possibility of reaction with the metal, 
although a chromium or nickel plate will 
generally eliminate corrosion. If the 
mold is to be used. for production and 
not for experimental purposes, how many 
cavities will be needed and what toler- 
ances must be met should be considered. 
Where exact dimensional accuracy is not 
necessary, the mold may be readily cast. 
In the reproduction of ornamental de- 
signs the advantages of cast metal molds 
over the difficult milling that would be 
required for steel is quite apparent. In 
multiple cavity molds where hobbing is 
resorted to there is seldom any advan- 
tage in using anything but steel. 
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The closest approach to the charac- 
teristics of steel for molds is a beryl- 
lium-copper-cobalt alloy. A copper base 
alloy, containing about 2% beryllium 
and .5% cobalt, is recommended for cast 
molds. It has an approximate tensile 
strength of 150,000 psi, a compressive 
strength of 190,000 psi and a propor- 
tional limit of 85,000 psi. On heat treat- 
ing at 600° F for three hours it will 
harden clear through to about 40 Rock- 
well C. It is for this property of hard- 
ening throughout that designs incorpo- 
rating thin sections are to be avoided. 
The advantages of the cobalt content are 
that the alloy may be held at the heat 
treating temperature for periods longer 
than three hours without danger of an- 
nealing. The danger of warping and 
cracking sometimes found in binary al- 
loys is minimized. 

For casting the alloy, an ordinary 
sand mold is prepared from the nega- 
tive pattern of the object to be manu- 
factured. In constructing the mold, 
shrinkage coefficients of the alloys must 
be considered—that of beryllium copper 
being about .016” per linear inch. A 
fine green sand of approximately 7% 
moisture content is used. A _ parting 
powder such as stearic acid or lycopo- 
dium provides a good release from the 
pattern. As in all sand casting, the sand 
should not be tamped too firmly because 
some permeability of the mold is re- 
quired to allow escape of gas during 


~ 
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Fig. 1.—Zine alloy mold and molded piece. 
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pouring. For intricate castings it is 
good practice to provide vents in the 
under side of the sand as auxiliary gas 
passages. The sand mold should always 
be baked to remove moisture as well as 
to char the parting powder and thereby 
prevent gas formation. To avoid intri- 
cate coring jobs for steam ports, it is 
good practice to cast a pipe conduit in- 
tegral with the mold to carry the steam 
through the finished mold. 

Beryllium copper alloys are best melt- 
ed in vacuum electric furnaces at a tem- 
perature of from 1900° F to 2000° F. 
If the melt is covered with charcoal it 
helps prevent oxidation while pouring 
into the sand molds. This procedure 
gives a casting that requires little fin- 
ishing to be ready for molding, although 
the use of either a centrifugal or pres- 
sure casting technique gives a much 
finer detail and, therefore, truer repro- 
duction. After a perfunctory burnish- 
ing and finishing, the mold is given a 
heat treatment. This hardening proce- 
dure should be carried out in a non- 
oxidizing atmosphere at a temperature 
of about 600° F for a period of three 
hours. Of course, the mold should be 
adequately supported during the heating 
to prevent warpage. Guide pins and 
bushings are then inserted and the mold, 
with a little cleaning, is ready for use. 
Beryllium copper molds have given ex- 
cellent results in thermosetting work 
and compare favorably with ordinary 
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steels. 

In the case of thermoplastics compres- 
sion molding, beryllium alloy molds have 
often been superior to steel in increas- 
ing production, because their high ther- 
mal conductivity gives rise to faster 
heating and cooling. 

An alloy of zine, copper, aluminum 
and magnesium has been used success- 
fully for experimental work and for 
limited production. This alloy is cast 
at a temperature of about 900° F and 
is handled in the same manner as beryl- 
lium alloys. The sand mold is prepared 
in the same way, but because of the 
lower temperature at which the alloy 
melts, less expensive equipment is need- 
ed. The alloy has a compressive strength 
of about 60,000 psi and a tensile strength 
of about 35,000 psi. Although it cannot 
be hardened, the alloy will withstand 
the rigors of limited molding without 


deformation. The preferred practice is 
to use a steel chase to hold the alloy 
and thereby give the necessary strength 
without extra bulk. This alloy is easily 
polished with a burnishing tool and fine 
abrasives. The shrinkage coefficient is 
about .012” per linear inch, but since 
it is so easy to work, it is customary to 
cast oversize and machine down. In com- 
mon with other zine base alloys pres- 
sure casting, if possible, will give much 
better reproduction. 

Lead has been found useful at the 
Plastics Industries Technical Institute 
in the making of experimental injection 
molds. Because of the priority situation 
on other metals, lead has been adopted 
as a substitute. It is also easily cast 
in the same manner as the alloys and, 
even better, can be dressed down with 
ordinary wood working tools. Thus, 
numerous design techniques as to gating 
and venting can be 
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tried, using the same 
cavity. Since its ther- 
mal conductivity is ap- 
proximately the same 


results as to design can 
be readily transferred 
FILES to steel. Thin or un- 


are invaluable supported sections are 
to: to be avoided, as lead 
MACHINISTS is deformed by com- 


paratively small stress- 
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We furnish hand cut rotary files, 
rasps and diamond tools in any 
shape or size for prompt delivery. 


Send for Catalogue 


GRAHAM 
ROTARY FILE & TOOL CO. 


383 Fourth Ave., New York, N. Y. 


—in making oil 
grooves in bear- 
ings, etc. 


—for filing, trim- 
ming or chipping 
aluminum, brass 
and steel cast- 
ings, etc. 


DIEMAKERS 


— for removing 
feed lines, get- 
ting correct 
radii-shaping 
and bringing out 
sharp corners. 


CRAFTSMEN 
— for finishing 
all metals, plas- 
tics, fibers, 
woods, etc. 


Hand cut Rotary 
files will work 
on alloy steels. 





es. At the Institute, a 
steel form or chase is 
used to hold experi- 
mental lead _ inserts 
which have stood up 
under 16,000 psi injec- 
tion pressures. Lead is 
not recommended for 
production work be- 
cause of its limitations. 
As an experimental 
material, however, it 
has certainly been use- 
ful. 


Even though cast 
materials are on the 
critical list, the ad- 
vantages of fast, low 
cost mold construction 
far outweigh the low 
strength and inade- 
quate finish potentiali- 
ties. 
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Milling and Centering In One Operation 


Swe GOP vm 


spent adjusting indicators 






: fou he above illustra- 


Possible with Sundstrand Machine 


HE Sundstrand Machine Tool Co. 

has recently put into production 
a new double-end milling and center- 
ing machine suitable for milling to 
length and centering—in one han- 
dling—both ends of shafts ranging 
from 1%” to 6” diameter by 14” to 
72” long. 

The machine base is a one-piece 
cast iron unit having horizontal 
ways. Crosswise to the bed ways are 
mounted two sub-bases which, in 
turn, have ways on which cross feed- 
ing heads are attached. The left hand 
sub-base is fixed, but the right hand 
base is adjustable for handling vari- 
ous lengths of stock. 
Mounted to the bed 
ways between the two 
heads are two screw 
operated self-centering 
vises for holding the 
work. These vises also 
are adjustable for han- 
dling various lengths. 

In a cycle of opera- 
tion, the operator loads 
a shaft into the work 
holding vises. He then 
presses the cycle con- 
trol button, which 
starts cross feed of the 
heads toward the front 
of the machine to mill 
both: ends of the part 
to length. At the com- 
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pletion of the cross 
feed for milling, the 
heads return toward 
the rear of the ma- 
chine until the center- 
ing spindles are in cor- 
rect position. The cen- 
tering spindles travel 
longitudinally in a cy- 
cle of rapid approach, 
feed, rapid return and 
stop. The cycle has 
then been completed 
and the operator un- 
loads and reloads the 
work holding fixture. 
Sundstrand Ma- 
chine Tool Co., Dept. 
LH, Rockford, Ill. 
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precision lathes have 
been commended by 
those who turn out pre- 
cise metal parts. 


Today, Sebastian lathes 
are moving off the inspec- 
tion floor in constantly 
increasing numbers—to 
produce the tools of vic- 
tory! 


THE SEBASTIAN LATHE COMPANY 


Cincinnati, Ohio, U.S. A. 


The World’s Best Investment — U. S. War Bonds! 
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Brazing High Speed Steel 


(Continued from Page 66) 

speed steel tip may occur more uni- 
formly and with less danger of cracking 
the tip. The result of this procedure, 
which takes about 15 minutes for an or- 
dinary size tool, is that the tip is in the 
tempered condition and brazed firmly to 
the shank. A _ subsequent temper at 
1050° F for one hour is recommended 
for the purpose of stress relief and will 
have practically no effect on the hard- 
ness of the tip. 


Three goose-necked tools tipped with 
high-carbon, high-vanadium high speed 
steel by the braze-tempering method, are 
shown in Fig. 3. The largest tool shown 
measures 20” in length and weighs 18 


pounds, while its tip weighs only about 
two ounces or less than one percent of 
the tool. The assembly used in braze- 
tempering is illustrated in Fig. 4. A 
hardness survey was also made on a 
braze-tempered tipped tool. The tip re- 
tained its initial high hardness. The 
hardness of the shank was unaffected by 
braze-tempering except directly below 
the tip where the critical temperature 
was exceeded by direct contact with the 
oxy-acetylene flame and the subsequent 
oil quench (followed by an air cool) 
caused hardening. 


Comparison of Two Methods 


As compared with the braze-harden- 
ing method, the braze-tempering method 
is less suited to making tools required 
to take heavy cuts. In taking heavy 
roughing cuts, suf- 





ficient heat may be 





p (EASTERN 
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COOLANT PUMPS 


developed to cause soft- 
ening of the silver al- 
loy braze and conse- 
quent movement of the 
tip. For this reason, 
it is preferable to use 
braze-tempered tools 
mainly for finishing 
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impeller 
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cuts. Since, however, 
copper softens at a 
} much higher tempera- 
ture than silver solder, 
braze-hardened tools 
can be used to take 
of the | | either roughing or fin- 

the ishing cuts as desired. 
Another advantage of 
the braze-hardening 
method is that substan- 
tial hardening of the 
shank takes place, 
while in the case of the 
braze-tempering meth- 
| od the shank is rela- 
| tively unhardened. This 
means that the braze- 
hardened tool shank is 
stronger and will have 
less tendency to take a 
permanent set due to 


the 


| 
with no | 


providing 


and 


of 


bending in taking a 
heavy cut. Of course, 
the shanks used for 


braze-tempered tools 


ee could be previously 


hardened to develop 
(Cont'd on Page 123) 








THE TOOL & DIE JOURNAL 


DECEMBER, 1942 














(Continued from Page 122) 
a strength equivalent to that secured in 
braze-hardened shanks, but an extra 
heat treating operation is required. In 
the case of braze-hardening, it is neces- 
sary that the shank steel possess re- 
sistance to excessive grain coarsening 
because of the high temperature in- 
volved. This requirement is not nec- 
essary in the case of braze-tempering 
because the shanks are subjected to a 
much lower temperature. 


Conservation 


There are several advantages in using 
tools tipped with high speed steel by the 
two brazing methods. 
First in importance is 
the saving of high 
speed steel, which 
means conservation of 
strategic metals as well | 
as lowering of tool cost. 
The amount of high 
speed steel saved de- 
pends upon the design 
of the tool. For ordi- 
nary straight lathe 
tools which are re- 
forged and rehardened 
until half their original 
length is used up, the 
saving is estimated as 
75%; while for special 
shaped tools it may be 
as high as 99%. This 
economy makes it pos- 
sible to use special high 
speed steels such as 
high-carbon, high-vana- 
dium, and the cobalt 
types which give supe- 
rior performance to or- 
dinary high speed steel 
in certain applications. 
Although these special 
compositions contain 
relatively large per- 
centages of strategic 
metals, their use in 
tipped tools would be 
practical. As an exam- 
ple, consider the case 
of a medium size goose- 
necked tool weighing 
5% pounds tipped with 
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high-carbon, 
steel which 


high-vanadium high speed 
contains 4% of strategic 
vanadium. The vanadium content of the 
entire tool (assuming the shank steel 
contains no vanadium) amounts to about 
.08%. Compared with the vanadium in a 
high-carbon, high-vanadium high speed 
steel (4%) which would give the same 
life or in a solid tool of ordinary high 
speed steel (about 1%) which would per- 
form far less efficiently on a job requir- 
ing high resistance to abrasion, the con- 
sumption of vanadium in the tipped tools 
is insignificant. 


Salvaging Discarded Solid Tools 


Conservation of high speed steel may 
(Continued on Page 124) 
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(Continued from Page 123) 
also be accomplished by salvaging solid 
tools which have been discarded as un- 
dersize. These tools may be annealed 
and then cut up into appropriate tip 
sizes, This method of conservation is 
very important in the case of special 
high speed steel compositions which will 
become more and more difficult to obtain 
as time goes on. 


Added Advantages 

Besides conservation of high speed 
steel, there are other advantages in the 
use of tipped tools by the brazing meth- 
ods. Since only the tip is fully hard- 
ened, there is less danger of the tool 
cracking or harmful internal stresses 
being set up than in the case of hard- 
ening a solid tool, especially one, having 





THIS DIAMOND 
WHEEL DRESSER 





wow To 


oRdER 





wi 


STANDS ABUSE! “x 


Carboloy Dressers stand abuse because they don’t de- 
pend on one diamond. Instead, they have a multitude of 
sharp, diamond cutting points permanently held in a 
special matrix. To get a new cutting surface just give 
the dresser a quarter turn in its holder. No remountings! 
No worries! Lower cost! Send for catalog DR-38. 


CARBOLOY COMPANY. 
11109 E. 8 Mile Bivd. 
Detroit, Mich. 





a complicated shape. Breakage of tools 
may also be avoided by the use of tough 
alloy steel shanks in tipped tools, par- 
ticularly for those applications involving 
shock. Cutting efficiency will also be 
increased since it is easier to obtain full 
hardness in a tip than in a large solid 
tool. Likewise, using a tough shank, 
the tip can be used at a higher hardness 
than would be used in solid tools for ap- 
plications involving shock. The cost of 
making a tipped tool compares favorably 
with that of making a solid tool even 
without taking into account the saving 
in high speed steel. 

At Watertown Arsenal, both methods 
of brazing have proven successful and 
high speed steel tipped tools are being 
substituted for solid tools wherever pos- 
sible. Thus far, these methods have been 
used mainly for lathe 
tools. The limiting fac- 
tor in the application 
of these methods is the 
difficulty involved in 
brazing and, therefore, 
they would be of little 
advantage in making 
complicated drills or 
special shaped cutters. 

Other Methods 

Various methods of 
making high speed 
steel tipped tools, be- 
sides brazing, are in 
use. These include 
mechanical fasteners, 
inserting, welding and 
cementing. Some of 
these methods are com- 
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*Mounted Free in De- 

















































Grinding Wheel Correct | Price sired Holder. Stand- 
. . D " ard Holders shown 
Diameter | Width resser | Each | below. Special Types 
when needed. Allow 
Up to 20” | Upto1'4’” 2-B $ 9.60 1 Week—10 days for 
Up to 26” | Upto 2}4” 3-C 12.60 holders No. 37, 38, 
Up to 42” | Up to 8” 4-D 15.35 and S-16-A. 
Holder Number 
r 4 1 2 5 8 36 37 38 S-16-A 
| HOLWERS| “A oA 
F 36037) 8 Sn 2 
al | 300 C 1K 1% 4 1% 2% 243% 1% 
“cle es D 1% 1% # 
¥ A 7 
A ae HOLDERS TYPE 
“ [4 HOLDERS |A A NSS-I6A 8 
| | 12,5838 4 
| a Areslable anly 10 Dresser Sue 7-8 











THE TOOL & DIE JOU 


CARBOLOY 








RNAL 


Diamond Impregnated 


WHEEL 







DRESSERS 








paratively new and 
their relative advan- 
tages have not yet been 
established. However, 
these methods are 
available and if adopt- 
ed on a nation wide 
scale, they would result 
in a considerable sav- 
ing of strategic metals. 
In view of the present 
shortage of these met- 
als, the adoption of 
high speed steel tipped 
tools wherever possible 
is considered a _ patri- 
otic duty besides offer- 
ing definite economic 
advantages. 
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EQUIP YOUR PRESS 
FOR DEEP DRAW ING 


for as low as 
$§0.°° complete 


There is DAYTON ROGERS 
Pneumatic Die Cushion that will 
equip your press for deep draw- 
ing work such as that shown above. 


The Die Cushion is a complete, 
self-contained, easily attached unit 
that automatically maintains 2 pre- 
determined cushioning pressure on 
either the drawing or pressure pad 
at all times. 


Available in size from 4" +024" 
with a maximum drawing capacity 
of 10" and ring holding pressures 
up to 15 tons. 


Write for complete details. 


DAYTON ROGERS MFC. C0. 


2835 12th Ave- s. Minneopolis, Minn. 


Convert Your Singl i 
gle Action P 
Action Presses With This shinee ai 


el 
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ED by business and industry, Amer- 
ica is organizing the greatest coun- 
terattack on accidents in all history. 
Faced by mounting casualties on the 
homefront already exceeding those on 
the fighting front, the country is at last 
taking unified action to curb the sabotage 
of manpower by accident. 


Since Pearl Harbor 85,000 persons 
in all have been killed by accident in 
the United States, 7,700,000 injured. 


Destruction of human material at this 
tremendous rate means something more 
than personal tragedy endlessly repeated. 
It means that 410,000,000 man-days of 




















(Above) Drilling an an- 
gle hole. (Right) With 
work tilted at 90°, 
work is revolved to 
drill each side in turn. 


CULLEN-FRIESTEDT CO., 


1316 S. KILZOURN AVE. CHICAGO, ILLINOIS 
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Accidents — Saboteur of Manpower 


work have been lost. These man-days 
might better have been spent turning out 
tanks, planes, guns, ships and the thou- 
sand and one complementary materials 
of war. 


Of these fatalities 42,000 were work- 
ers—at a time when manpower is the 
Nation’s major nonmilitary concern. 
Only one out of eight industrial estab- 
lishments—there are 196,000 in all—is 
fully covered by a safety program. Even 
more alarming, three out of five work- 
ers injured were struck down, not in line 
of duty at furnace, press or lathe, but 
off the job. Whatever the background of 
our accident 
experience, its 
end effects are 
a gross waste 
of skills, seri- 
ous lapses of 
efficiency while 
replacements 
are trained 
and steady 
impairment of 
morale. When 
the trend has 
reached a 
pitch where 
ten firms are 
required to 
keep careless 
Americans 
supplied with 
glass eyes 
and twenty- 
five more with 
crutches, the 
time is ripe to 
call a halt. 

A halt has 
| been called. 
| 
| 
| 


Drills 4 Sides 
with 1 Set-up 


By mounting these | 
castings on a CF | 
Welding Positioner 
the operator can 
turn the work com- 
pletely around and 
tilt it at any angle 
up to 135° off hori- 
zontal with a push 
button control—can 
drill all sides and | 


the top with one 
set-up. 


The first move 
was made by 
the President 
of the United 
States, in a 
proclamation 
| calling on the 
National Safe- 
ty Council “to 
mobilize its 
(Cont'd on 
Page 127) 
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(Continued from Page 126) 
nation-wide resources in leading a con- 
certed and intensified campaign against 
accidents.” 

The National Safety Council had 
thirty years of invaluable experience to 
draw on. It had plenty of ideas for 
concrete action. It knew exactly what 
it would need in the way of increased 
staff and public cooperation. But to 
move into wartime high gear with a 
program big enough to meet the national 
accident crisis, money for an adequate 
emergency budget was needed. 

At this point business and industry 
stepped to the fore. In a spirit of war- 
time public service, representative lead- 
ers decided to undertake the financing 
of the Council’s biggest assignment, and 
organized the War Production Fund to 
Conserve Manpower. 

William A. Irvin, for- -———— 

mer president of the 
United States Steel 
Corporation, accepted 
the national chairman- 
ship of the Fund, and 
Thomas W. Lamont of 
J. P. Morgan and Com- 
pany became treasurer. 
A goal of $5,000,000 
was agreed on, this sum 
to be raised from busi- 
ness and industry 
throughout the country. 

The War Production 
Fund movement has re- 
ceived the blanket en- 
dorsement of President 
Roosevelt and of Don- 
ald M. Nelson, chair- 
man of the WPB. The 
Fund has been ex- 
pressly approved by the 
National Association of 
Manufacturers, by the 
directors of the Ameri- 
can Iron and Steel In- 
stitute, by the Western 
Association of Railway 
Executives, the Eastern 
Railroad’s Presidents 
Conference and many 
other important na- 
tional organizations. 

Joseph A. Moore, 
president of the Moore 
Drydock Company, 
said in a radio address: | 





time and space. 
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When stacking and loading 
operations are efficient, your 
corrugated boxes will travel 
better, with less damage in 
transit, and provide greater 
conservation of materials, 


The first step in achieving 
such efficiency, such sav- 
ings, is to write or phone 
for your free copy of 
H & D’s new booklet, “How To Stack 
and Load Corrugated Boxes.” The practi- 
cal information it contains will show you how 
to get maximum service from the corrugated 
shipping boxes you use, There’s no obliga- 
tion; get your free copy today. 


THE HINDE & DAUCH 
PAPER COMPANY 


4264 Decatur St. 








“We have an enormous job to do and 
we can’t do it without the support and 
cooperation of business and industry. 
Accidents can and must be prevented if 
we are to mobilize this country for all- 
out war production. Industry can and 
must take the leadership in this move- 
ment. We are asking for the support of 
all business. It has been abundantly 
proved that safety pays off in money, 
in time and in war production.” 
Many big firms have contributed 
heavily to the War Production Fund 


despite the fact they already have ex- 
cellent safety programs in effect. They 
are aware that some outside agency with 
specialized experience is needed to co- 
ordinate safety off the job, where three 
out of five accidents affecting workers 
(Continued on Page 128) 







BEITER 
SEER 


AUTHORITY ON 
PACKAGING 











Sandusky, Ohio 
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(Continued from Page 127) 


happen. They will also welcome techni- 
cal assistance in handling the brand new 
problems of safety for the army of 
women in industry and of safety in the 
homes temporarily neglected for drill 
press and assembly bench. The same 
goes for accident prevention methods to 
protect ’teen age boys and older men now 
filling the shoes of men drawn into the 
armed services. 


The National Safety Council has 
worked out a very careful plan for put- 
ting the $5,000,000 to work. No radical 
departures from previous practice are 
contemplated. The general strategy will 
be to speed up the existing program, to 
get more coverage, more technical assist- 


(Use Them Over and Over 


ance in the field and above all more 
public cooperation in accident prevention. 

The national aspect of the accident 
problem is underscored in Council plan- 
ning, the overall need as contrasted with 
an aggregate of scattered needs. 

The Council has detailed plans for re- 
energizing the safety movement in sev- 
eral directions. Cooperative programs to 
reduce off-the-job accidents will get seri- 
ous attention. More technical assistance 
will be furnished plants already having 
safety programs and will be introduced 
into the thousands of plants now unpro- 
tected. A great deal of thought has been 
given to plans for extending the safety 
training programs in public schools, 
trade schools and engineering colleges. 
A strong effort will be made to educate 
the general public in 
_ safety and for this pur- 
pose greater use will be 
made of the press, 
magazine and radio. 








affected by oil or heat. 


Stock sizes .001” to .125” 





DETREI 


LOT STAMPING CO. 


= 344 Midland Ave~ oe Bae Mich.= 
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DE- -STA-CO 
ARBOR SPACERS 


Measured by the number of times they can be used, 
De-Sta-Co Spacers are the lowest in cost of any 
spacers you can buy. Made of metal, they are not 
Use these spacers for 
quick set-up of milling machine cutters and wherever 
low cost, accurate spacing is required. 


thick. Specials, 
length, cut from bar stock, ground to decimal. 


TRIAL ASSORTMENT—enough for average use on one machine 
sent for $1.00. Give arbor size. Size and price list sent FREE! 





Methods for handling 
congested traffic in war 
industry centers will be 
tried out. The problem 
of handling traffic to 
facilitate great troop 
movements is on the 
Council’s agenda. 
| Above all, the collabo- 
| ration of private and 
public agencies—De- 
partment of Labor, the 
Army and Navy, State 
boards of education, 
etc.—will be sought to 
create an adequate web 
of safety control. 

In a recent address 
before the National 
Safety Congress in 
Chicago, William A. 
Irvin had this to say: 

“In terms of its im- 
portance to the war 
| effort and in terms of 
its day-by-day social 
and economic signifi- 
cance to the Nation, 
the safety movement is 
ten times as important 
as many other move- 
ments that get ten 
times its public recog- 
nition and support.” 


any 
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New Machine Utilizes Surface 
Coated Abrasive Belts 


HE machine illustrated shows but one of 

a number of ways in which the Outside 
Diameter Cylindrical Finishing Machine can 
be arranged, using for the polishing numbers 
a special wheel with Auto-Doper-Dyer adapt- 
ed to the particular work. The machine may 
also be arranged with backstand idler pulley 
and patented segment face contact wheel, 
permitting use of surface coated abrasive 








belts for polishing and finishing. 


The new method of utilizing surface coated 
abrasive belts instead 
wheels is said to increase production and 
effect striking savings. 


The Hammond cylin- 
drical finishing machine 
is designed with a 
range of feed of 9’ to 
50’ per minute for 1” 
diameter, forward or 
reverse. This would 
permit inexperienced 
operators to secure 
quality finishes at high 
production rates. A 
quick release lever en- 
ables the operator to 
control the work from 
the face of the wheel. 
The work support is 
adjustable to the wheel 
by quick simple means 
for work of varying 
diameters. All parts of 
the OD Machine are 
carefully guarded and 
easily accessible. 


Complete informa- 
tion is available 
from Hammond 
Machinery Builders, 
Inc., 1631 Douglas 
Ave., Kalamazoo, 
Mich. 
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This 
Amazing 
Chart 


40 equations quick- 
ly found. Eliminates 
errors. Determines 
angles & dimensions, 
without higher math, 


Pocket Size 


Makes TRIGONOMETRY Easy 


Machine Shop — Tool Die — Jig Bore — Patterns 
Layout — Inspection — Drafting 

BREAK TIME-WASTING BOTTLENECKS with the TRIG- 
EASY CHART, for every man whose work requires solution 
of problems involving angles. Saves his own time and time 
of those who must wait for calculations. 

Correct equation is always instantly found with TRIG- 
EASY. Pays for itself every time used. Only 50c. (60c 
Canadian) with complete instructions. MONEY-BACK 
GUARANTEE. 18,000 in use today. If your dealer can't 
supply you, order direct. 


TRIG-EASY 


E. H. NEEDHAM 
3635D WESLEY ST., CULVER CITY, CALIF. 
QUANTITY DISCOUNT TO INDUSTRIAL FIRMS 
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HE Dazor floating arm lamp is 

available with both 24” and 34” arm 
extensions. This model, with 9%” reflec- 
tor, can be brought down as close to 
the working surface as desired, or 
floated with a touch to any other posi- 
tion. For mounting in limited space 
Dazor Mfg. Co., 4480 Duncan Ave., St. 
Louis, Mo., also supplies an adjustable 
rigid arm model. 








* * * 


COMPLETE line of torque wrenches 

range in size from a few inch pound 
capacity to a two-handled torque wrench 
of 7200 inch pound capacity. These 
wrenches are widely used for both as- 
sembly and inspection to gage or meas- 
ure the torque applied when tightening 
critical screws and bolts and to equalize, 
control or bring screws to a predeter- 
mined torque. Made by P. A. Sturtevant 
Co., Dept. T-J, Addison, IIl. 


* * * 


ESIGNED for aircraft, ordnance, 

electrical, metal and all other work- 
ers who do close work, the patented mag- 
nifying machinist scale is a great asset 
in measuring center distances accurately. 
With the “Micro-Scale” the tool maker 
can see such fine divisions as a 64th, 
about four times its normal size. This 
permits work to a few thousandths since 
a 64th can be split with a scriber. Manu- 
factured by the Leonard Engineering 
Co., Capitol View, Md., and distributed 
by the L. V. Fox Co., Inc., Dept. T-12, 
Washington, D. C. 
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NEW line of selfadjusting jig 
clamps that can be locked in infi- 
nite positions up to 15° above or below 
horizontal is now in production at Prod- 
ucts Engineering Corp., 701 E. Florence 
Ave., Los Angeles, Cal. Use of the Pec 
clamp, according to the manufacturer, 
will make it possible to carry a much 
smaller stock of jig clamps as one Pec, 
with its greater range, will do the work 
of many nonadjustable clamps. 


LEXIBLE die handling equipment 

not only reduces idle press time and 
accidents but also permits dies to be 
easily carried away from the press de- 
partment for storage in another section 
of the plant. The illustration shows a 
truck made by the Baker Industrial 
Truck Div., The Baker-Raulang Co., 2150 
W. 25th St., Cleveland, O., removing a 
die from a drop hammer. 


tic source of industrial gems, The 
Linde Air Products Co., 31 E. 42nd St., 
New York, N. Y., is now manufacturing 
boules of synthetic white sapphire. They 
serve economically as the jewel bearings 
of chronometers, compasses and electri- 
cal, fire control, and aircraft instru- 
ments. They have been used experi- 
mentally as rollers for small needle 
bearings and for cutting tool tips to per- 
form high speed finishing operations on 
certain nonferrous metals. 


oo. by the need of a domes- 
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Price, 
complete 
with 
motor— 


$125 


Net 





‘Motor Finder” For Rapid Motor Selection 





O help motor users fill their war- 

time motor needs with the least 
possible delay, as well as to conform 
to recent WPB_ recommendations, 
Allis-Chalmers now offers a new 
“Motor Finder” for quickly select- 
ing the various types of squirrel- 
cage motors. 

Standard types of squirrel-cage 
motors are actually even more ver- 
satile than is commonly realized. 
Because of this and the important 
savings in time and materials 
achieved due to standardization, 
WPB is urging careful considera- 
tion of the squirrel-cage types. 


With the Motor 
Finder slide rule, the 























user is able to match 
the conditions under 
which the motor must 
operate at the proposed 
installation with the 
required motor charac- 
teristics and instantly 
learn the right motor 
type and its features. 


7} 
| 
| 
| 


a 
So handy is the 
Motor Finder that only 
three simple steps are 
| necessary to pick a 
F.O.B. motor. Since over 30 
Chicago standard types, cover- 


ing a range in horse- 
power from % to 75, 
are included in the 
Allis-Chalmers Lo- 
Maintenance line, all of 








101 S. Clinton St. 


Detroit Distributor—international Machinery Co. 
3131 E. Jefferson Ave. 
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IMMEDIATE DELIVERY—Atlas Die Filing Machines 


Can be used for all kinds of die making. The 
overarm is constructed so that the file and 
saw attachments may be interchanged with 
little effort. The holddown fingers are at- 
tached directly to the overarm. orking sur- 
face of the table, which tilts two directions, is 
entirely clear. An improved type of chuck, 
consisting of movable hardened jaws, holds 
both saws and files. Screw adjustment makes 
changes easy and fast. 


ATLAS EQUIPMENT CO. 





Chicago, Ill. 


Detroit, Mich. 


the characteristics of 
squirrel-cage motors 
are immediately con- 
sidered in using the 
slide-rule. The poten- 
tial motor user thus 
| takes fulle8t advantage 
| of the motors available 
in wartime. 


Copies may be ob- 

tained free on re- 

quest from Allis- 

Chalmers Mfg. Co., 

| Dept. SR, Milwau- 
kee, Wis. 
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Victory Spacers Adaptable To 
Standard Milling Machine 


NEW straddle milling spacer, which 

saves hours of setup time over the con- 
ventional type, has been announced. Known 
as the Rousselle Victory adjustable spacer, 
it was developed by Edward Rousselle, expert 
machine tool designer, to save for actual pro- 
duction work the hours normally spent in 
grinding conventional spacers to accurate 
size for straddle milling. 

The Victory spacer is simply slipped into 
the arbor, together with conventional type 
spacers, and is then screwed to a setting 
accurate to .001” and locked into position by 
the inner locking ring. Adjustment for 








length is approximately 
%”, 


These spacers are 
made of alloy steel, 
hardened and ground, 
and accurately threaded 
and finished. A range 


of 5 standard arbor 
diameters (1”, 1%”, 
1%”, 1%”, and 2”) 


permits their adapta- 
bility to all standard 
milling machines. 


David J. Ross Co., 
Benton Harbor, 
Mich., has available 
a new bulletin 
describing and illus- 
trating the Rous- 
selle Victory Spac- 
ers. Send for your 
copy. 


An Apology 

Blank & Buxton 
Company, Jackson, 
Mich., are sole dis- 
tributors of the Index 
Mills and not the de- 
signers, as implied in 
a short story on these 
Mills in our November 
issue, page 141. The 
Index Mills are manu- 
factured by Index Ma- 
chine & Tool Company. 
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MODELS 10-14 
FEATURE THE 
NEW PATENTED 


NO SPRAY 


NO SPLASH 


WHEEL 
GUARDS 


“Youre Dry when 





OF KALAMAZOO 


CARBIDE TOOL 
GRINDERS 


MODELS 4, 6, 10, 14, 20 


you gund Wet’’ 


Guards are concealed, 
easily accessible, max- 
imum light and opera- 
tion freedom around 
the wheels. 


WRITE FOR BULLETIN 201 


Other Hammond Grinders: 
“4"' Combination Chip- 
breaker and Grinder; 6, 
10A, and 20S Carbide Tool 
Grinders. 


1631 DOUGLAS AVENUE 


STREET, NEW YORK CITY 












EASTERN BRANCH 71 W. 23d 
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Three-Way Operation 
Featured in H-P-M Presses 


HE completion of one of the world’s larg- 

est self-contained deep metal drawing 
presses, capable of deep drawing heavy steel 
plate to a depth of 18”, has been announced 
by Hydraulic Press Mfg. Co. The Fastra- 
verse press embodies two hydraulic actions 
—a 3500-ton downward acting die platen 
and a 1000-ton ton hydraulic die cushion in 
the press bed. 

The die cushion press may be effectively 
operated on varied lengths of stroke and at 
full pressure capacity for any distance. Also, 
with the die cushion idle, the press can be 
used for single action pressing, such as coin- 

ing, sizing, and 


straightening. 
‘ x Oil trapped in the 
SCIENCE will win the WAR! die cushion cylinder 


is intensified by the 
downward acting move- 
ment of the main press 
slide. This intensified 
pressure produces the 
resistance force neces- 
sary for holding the 
blank. 

The H-P-M closed 
circuit operating sys- 
tem provides for com- 
plete and accurate con- 
trol of press ram 
movements without an 
operating valve. The 
press ram is reversed 
by reversing the deliv- 
ery of the H-P-M 
Hydro-Power radial 
pump. Reversal is 
smooth and _ shockless. 
Our Services | The press may be op- 
erated in any one of 
three ways—manual, 








Flame Hardening - Annealing - Aero- 







casing - Bar Stock Treating and Straight- semhautemetic ae tall 
ening - Heat Treating - Pack or Gas automatic. Change-over 
Carburizing - Sand Blasting - Chapman- from one mode of oper- 
dots : a eee ation to another can 
izing - Tempering - Cyaniding - Nitrid- be made quickly by the 


operator at the electric 

control station. 
Hydraulic Press 
Mfg. Co., Dept. T-12, 
Mt. Gilead, O., will 
send specifications. 


ing - Hi-Speed Hardening 







THE LAKESIDE STEEL IMPROVEMENT CO. 


5418 Lakeside Avenue CLEVELAND, OHIO Phone Henderson 9100 
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HE Economy Shop-Lifter was designed pri- 
marily for the safe, speedy and efficient handling 
of dies. It can be used for lifting heavy mold parts; 
for stacking boxes, skids, drums; as an adjustable 
table for machine work; and as a truck for mate- 


rial handling. 


A sturdy hand-operated hoist raises and lowers 
the platform to any desired height between limits 
of travel. It is a crank up-and-down type unit with 


Shop-Lifter Handles 


Dies Efficiently 


automatic clutch holding the load at whatever point 


The clutch is 
connected through 
pinion shaft to 
a ratchet and pawl. 
Cranking backwards 
releases the ratchet 
automatically and low- 
ers the platform under 
control of the operator. 
Spur gears, %4” steel 
cable and a 12” crank 
handle are furnished. 


raised, 


Base wheels of ample 
size make the Shop- 
Lifter as flexible as a 
hand truck when mov- 
ing a full load through 
the shop. 

Specifications are: 
T y pe—D; Capacity— 
500 pounds; Overall 
height—72” ; 
lift—57” above floor 
level, lowers to within 
8%” of floor; Base 
frame—24” wide by 33” 
long; 
wide by 24”, 





steel 


plate; Entire frame of | 


machine is of structural 
steel, electrically arc 
welded throughout. 


Economy Engineer- 
ing Co., 2659 W. Van 
Buren St., Chicago, 
Ill., will supply full 
specifications and 
descriptive litera- 
ture at your request. 
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Platform | 


Platform—24” | 


* COLORS!!! 


Immediate Delivery! 


% Made of durable plastic material, 


they are lighter than any metals 
used for Gage Handles. 


* This light weight makes gages 


more sensitive to touch and re- 
duces fatigue caused by long 
continuous use—particularly in 
the case of women inspectors. 
Insulates from bodily heat, help- 
ing maintain accuracy of gages. 


* Made to fit gages of standard 


sizes. Easily marked for identifi- 
cation with the same lettering 
used for metal handles. 


% The low cost represents a real 


saving. Available in 6 standard 
sizes, in any quantity and with- 
out delay. 

A new feature 
in Federal Gage Handles. Per- 
mits quick identification of types 
or sizes without measuring 
gages. Available in BLACK— 
RED—YELLOW—GREEN. 














Federal Taperlock 
plastic GAGE HANDLES 





FEDERAL TOOL CORPORATION 


400 North Leavitt Street 


Chicago, Illinois 
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erations on steel. 


the finish achieved on the initial cut; 
by frequently taking a finish and rough 
cut in one operation, decreases floor to 
floor time and increases production. 


For your boring, turning, and facing 
operations on steel, use KENNAMETAL 
for increased production with current 
equipment. 


*Invented and Manufactured in U.S.A 






wf. 
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Foreign Sales STEEL EXPOR 
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Exclusive of Canada and Grea! 


The illustration shows a style 11 KENNAMETAL tool i ae: 
taking a turning cut on a tinning roll at a speed of carries a sufficient 
210 ft./min. with a cut of 4%” depth and 32” feed. Note volume of air to thor- 


» MSKENNA METALS @@ 


t Brite 


Speedy Abrasive Removal 
With Automatic Clarifier 


HE Honan-Crane Automatic Clarifier 

has been designed for the speedy re- 
moval of abrasives from oils and coolants 
used in boring, cutting, grinding and simi- 
lar operations. 

The removal of abrasives must be ac- 
complished as fast as they are formed. 
The rate of flow through the Clarifier 
must be as rapid as the rate of flow 
through the operating machines. The 
Honan-Crane Clarifier meets this problem 
of removing abrasives from oils and cool- 
ants at the high rate necessary for speedy 
mass production. This 
effective removal 


| reduction in time lost 
in grinding tools and 
dressing stones. 

Every feature of 
construction has _ been 
carefully engineered to 
|give years of auto- 
matic, trouble-free 
service. Inlet mani- 
folds give a _ swirling 


KE N N A Wi FTA L* guarantees better fin- 
eee ish, longer tool life and 





Style II 





the lathe tool that will action to incoming oil 


|that properly dis- 
tributes the oil over 


expand your Product, VOD |e entire surface of 
_ the filtering cloth. This 


swirling action also 


KENNAMETAL'S qualities of hardness, crater resis- continuously washes 
tance, and transverse rupture strength combine to give 
increased production on turning, boring, or facing op- 


|large particles from 
the filtering surface. 
An air pressure tank 


KENNAMETAL, oughly flush the filter- 
ing screen in the back- 
washing operation. A 
float valve automati- 
cally controls the oil 
level in the blow down 
tank, preventing over- 
flow. 





Address Honan- 
| Crane Corp. 208 
| Indianapolis A v e., 
Lebanon, Ind., for 
descriptive Bu!letin 
26. 
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Interchangeability of Jaw Plates 
Featured in Universal Vise 


HE Universal 3-Way Vise holds work 

rigidly for milling, drilling, boring, ream- 
ing, grinding, shaping, die sinking, checking 
—in fact for any operation on or off a ma- 
chine tool involving either single or com- 
pound angles. It is ideal for grinding com- 
plex tool bit shapes, for drilling holes at 
hard-to-get-at angles—for milling tool 
blanks for carbide inserts. 


This vise can replace many special fix- 
tures. Ease of setting any complex angle 
and interchangeability of jaw plates make 
the Universal an ever-ready fixture for short 
or long runs, saving time, trouble and ex- 
pense. 


Because of the un- | 
usually large jaw | 
opening, width and 
depth, the standard 
hardened steel jaw 
plates can be readily 
replaced with any spe- 
cially shaped jaw plates 



























10° STROKE SLOTTER 








for round or odd shaped 
work. 


The cradles and base | 
are held securely in set | 


position by arc-shaped 
locking wedges, each 
providing a long, posi- 


tive wedge lock in its | 
Many | 


mating groove. 
tool room jobs can ac- 
tually be held with the 
locking bolts only fin- 
ger tight. 


The Universal 3-Way | 


Vise is fully portable 


and may be moved from | 


machine to machine 
without removing the 


work or disturbing the | 


work angle. 


Universal Vise and 
Tool Co., Parma, 
Mich., will send 
Circular V at your 
request. 
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a 
| Swiveling ram head — 
and tool holder, auto- 
matic circular table 
and independent 
automatic feeds in all 
| directions. 


EARLY DELIVERY 
by Large Saale Production 


DOUGLAS MACHINERY CO. Inc. 


150 BROADWAY NEW YORK, N. Y. 
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Coolant Tank 
Level Gauge 





Instantly Removable Intake Strainer 


SHELDON 





Production Increased 300% 


COMPLETE line of portable coolant 

pump systems, known as Spiegel- 
Spray, is being manufactured by G. B, 
Spiegel Corp. These pumps are suitable 
for 24-hour production on lathes, screw 
machines, drill presses, grinders, milling 
machines, for tapping and finishing oper- 
ations. 

Special features include: nonclogging 
centrifugal pump with no gears or close 
fitted parts to wear or jam; no metal-to- 
metal contact; removable strainer; com- 
pletely portable, self-contained unit; accu- 
rate flow control valve delivering just the 

right amount of cool- 
. ant with spray nozzle 

to deliver coolant ex- 
actly where needed. 





Back Geared Screw Cutting 
PRECISION LATHES 


Speeding up produc- 
tion and increasing tool 














1” Collet Capacity No. BB U-1136 os Sheldon 

3 11” swing, 36” between cen- 
Ball or Roller Bearing ters; pre-loaded super-preci- 
sion spindle ball bearings; spindle hardened and 
ground all over, inside and out, with 1%” hole 
through center, hand scraped bed, ways (2 V-ways, 
2 flat ways), full quick change gear box, worm feed 
apron with power cross feed, thread chasing dial and 
4-speed lever operated underneath pedestal motor 
drive, and telescopic taper 


life as much as 300% 
cuts costs amazingly 
according to tests run 
on actual shop opera- 
tions. Pumps range in 
capacities from 150 to 
1500 gph with tanks 
from 3% to 15 gallons. 




















attachment. 


for 
Apprentice Training 


—a new fully illus- 
trated manual de- 
scribing “The Care 
and Operation of a 
Lathe.” List price 
50c. Discounts on 
quantity orders. 






SHELDON MACHINE COMPANY, INC. 


4236 No. KNOX AVE., CHICAGO, ILLINOIS, U. S. A. 


Write for Catalog The manufacturer 
also indicates that spe- 
cial Spiegel-Spray units 
can be made to order 
quickly—with special 
sizes or shapes of 
tanks, larger or small- 
er pumps or units en- 
gineered correctly for 

| specific uses. 


The illustration 
above, left, is of the 
Model FS-5 Spiegel 
Spray unit, which has 
a 7-gal. tank and rated 
capacity of 500 GPH. 


G. B. Spiegel Corp., 

3952 S. Calumet 

Ave., Chicago, IIl., 

will send complete 
| details. 
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Work Setup Retained For 
Milling and Boring Operations 


HE Fray No. 9 is an all purpose, versa- 

tile milling machine that is particularly 
suited for tool rooms and die shops having a 
wide variety of operations on a single piece 
of work. Milling, drilling or boring opera- 
tions can be done at any angle, longitudinally 
by traversing the ram on the turret slide, or 
cross ways by operating the ram in its sad- 
dle. Because the No. 9 is both a horizontal 
and vertical milling machine, practically any 
operation at any angle or compound angle 
can be completed without changing the orig- 
inal work setup. 


Straddle milling can be handled without 
the use of spacers, eliminating time-consum- 
ing adjustments. The 


The ram has a cross 
travel of 10” and lon- 
gitudinal travel of 18”. 
For horizontal milling, 
the turret head can be 
reversed and the verti- 
cal adjustment swun® 
out of the way. The 
No. 9 then becomes a 
No. 2 horizontal mill- 
ing machine, equally 
suitable for tool room 
or production work. 





ye 


This milling machine 
is equipped with the 
type E head, which has 
positive quill lock and 
six step pulleys. The 
motor swings com- 
pletely around the 
housing and can he 
locked at any point. 
The spindle, heavier 
than in any machine 


of comparable size, is F 

of SAE 4140 steel, fro. S BOTH 
hardened, ground and tion for tin 
drilled for draw-in Of wong remove; 


bolts. Pen * Vise Stays 


Fray Machine & 
Tool Co., Glendale, 
Cal., has available 
new Folder No. 9. 
Send for your copy. 
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W. R. BROWN CORP., 5720 ARMITAGE AVE., 








controlled ram move- : ——- 
ment instantly governs [BYSS 50S 2400/0) Ae 
the width of the cut. 

FAST! POWERFUL! 
FOOT CONTROLLED! 













‘24 


Complete with 

Foot Control 

Valve, Air 
Hose and 
Fittings 


Mostimportant vise design in years! A fast-action, 
hard gripping air vise that speeds production; 
saves time, labor and costs! Speedy Air Vise 
operates from air line or individual compressor, 
exerting a grip of 15 times air pressure! Jaw 
opening adjustable up to a maximum of 3 inches. 
Maximum travel of }4 inch assures rapid inser- 
tion and removal of work. Employs no piston, 
but instead a long-life, multiple-type diaphragm 
... eliminating friction loss, air leakage and slip- 
page. Rugged, compact, low priced, it is the ideal 
vise for speeding up numerous operations. 


Write At Once For Circular H-12 


CHICAGO, ILL. 
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Trav-Lift Saves 





Time, Manpower 


MAZING as it seems, the actual 
A experience reported recently by a 
metal products plant is that a three- 
ton overhead traveling crane did a two- 
day load handling job in one hour with 
a smaller crew. 

The crane, a P & H Trav-Lift (3- 
motor, double I beam type), is cage 
operated and equipped with variable 
speed control. It has a span of 47’ 8”, 
a lift of 18’ and travels the full length 
of the plant’s receiving and shipping 


bay. 





Cranes of this type are contributing 
, a great deal toward 





Men who instruct trainees and beginners in metal working tell 
us this Starrett Book saves much time and many a headache. 
Presented in simple, straightforward style, completely indexed it 
is proving invaluable to the student or apprentice and as a help- 
ful “refresher” and reference source for the teacher and the 


experienced hand as well. 


AT ONLY 75c PER COPY 


OBTAINABLE FROM YOUR REGULAR 
STARRETT TOOL DISTRIBUTOR 


Write for Starrett Book Descriptive Folder DM and the name of the 
nearest source of supply 


THE L. S. STARRETT CO., Athol, Massachusetts, U. S. A. 


World’s Greatest Toolmakers 


STARRETT 


“PRECISION TOOLS - DIAL INDICATORS + GROUND FLAT STOCK 
| HAGKSAWS - METAL CUTTING BANDSAWS « STEEL TAPES | 


“0 
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speeding production of 
war materials. The re- 
sults of the installation 
discussed here, it is 
claimed, are typical in 
the savings of time and 
manpower. 

With capacities up to 
15 tons, Trav-Lifts are 
suitable for either con- 
stant or intermittent 
crane service for lift- 
ing, lowering or mov- 
ing loads within 15 
tons over definite areas 
in smaller manufactur- 
ing plants and in vari- 
ous sections of larger 
plants. 

Harnischfeger Corp., 

4531 W. National 

Ave., Milwaukee, 

Wis., will send com- 

plete details. 


Schauer Awarded 
Army-Navy E 


N an impressive cere- 
mony, the Schauer 
Machine Co., Cincin- 
nati, O., was awarded 
the Army-Navy E. for 
outstanding production 


| achievements. Accord- 


ing to A. J. Kohn, gen- 
eral manager, this com- 
pany is the originator 


| of “Speed Lathes.” 
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Victory Emblems 
Offered by Gorton 


“H*: Buddy—Let’s Get to Work 
for America” is the war slo- 
gan being carried into every war 
production plant by Gorton machine 
tools. All Gorton vital war machine 
tools now prominently display this 
colorful emblem of Victory. Designed 
to inspire all war workers in the 
plant, the hi-sign is clearly visible 
from the first moment the machine 
arrives. The basic idea is to make 
Gorton operators in different war 
plants feel it is as much their duty 
to step up production as the Gorton 
workers have felt it 
their duty to increase 
the rate of building 
these high precision 
machine tools. | 

The first hi-sign em- | 
blems began appearing 
on Gorton machines 
the day war was de- 
clared. Their enthusi- 
astic reception prompt- 
ed a decision to label 
every urgent Gorton 
machine tool with this 
patriotic slogan. 

The emblem idea at 
Gorton is a symbol of 
results accomplished. 
Workers are inspired 
to outdo production 
rates of each previous 
month, while uniformly 
maintaining high 
standards of precision 
manufacturing devel- 
oped over a half cen- | 
tury of specialized ex- 
perience in the building 
of high speed spindle 
machines and accesso- 
ries, 

Machinery dealers 
throughout the country 
handling the Gorton 
line have been invited 
to participate. 
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DI MACHINE CORP. 


DIVISION OF DIEBEL DIE & MFG. CO 
3653 N. LINCOLN AVE. 

















defi GET TO WO 
for Ameri 




























Address George Gorton Machine 
Co., 1319 Racine St., Racine, Wis., 
for full information. 





for 
WAR PARTS 


by the MILLIONS! 
DIEBEL “speed PRESS 


Turning out Diebel Stamping Presses with 
controllable high speeds of 180 to 550 strokes 
per minute at the Chicago factory. Parts are 
precision machined and quantity assembled 
to permit large scale production: lowest selling 
B prices. 

Write for Catalog 
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Davis Boring Tools Contain 
Many Distinctive Features 


AVIS expanding block type boring 

tools have many exclusive and dis- 
tinctive features as illustrated at the right. 
Number 1 shows the cutter support screws, 
which expand and support the blades. Cut- 
ting thrust pressure is taken by these 
screws. Centers (2) are accurately located 
in relation to tapered locating hole, per- 
mitting grinding of the blocks between cen- 
ters and eliminating the need of grinding 

















arbors. 






























Insure 
Greater 


NOW 
INDIS- 
PENSABLE 
TO THE 
CHIEF 
ENGINEER, 
RESEARCH 
ENGINEER, 
TOOL 
GRINDER, 
MACHINIST 


g 





Efficiency 


Save your Tools with 


XACTOR “>.<: 


Pocket-size 


/” PROTRACTOR 


that measures all 






angles accurately 


XACTOR measures directly any surface 
angle, large or small, such as are ground 
on cutting tools, without the aid of at- 
tachments. 

Quickly measures tapers on shallow 
blind holes or tooth angles on broaches, 
simply by sliding the Arm to suit your 
conditions. 

Degree-graduations are arranged so the 
component angle is read directly, as well 
as required angle. 

No clamps, no projecting set-screws, 
or other clamp-devices. Fits your vest 
pocket nicely. Ready for instant use. 


Write for fully illustrated circular. 


INDUSTRIAL ENGINEERING CO., Inc. 


141 West Jackson Boulevard, Chicago, Il. 


Can be purchased at Machinists’ Supply and hardware 
dealers in United States and Canada. 
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The block body (3) is made of specially 
rolled alloy tool steel. Cutting blades (4) 
are interchangeable within type and size 


limitations. Blades are 
the largest practical 
size, considering block 
dimensions, and insure 
proper heat radiation 
and maximum cutting 
life. 


The block is central- 
ized by the tapered lo- 
cating hole (5) which, 
when located in posi- 
tion, brings the block 
firmly up against the 
back and bottom of the 
slot. This gives the 
block a perfect and 
evenly distributed bear- 
ing the full length of 
the slot. Cutter lock 
screws (6) clamp the 
blades firmly and rig- 
idly in position, forc- 
ing the blades back 
against the support 
screw and firmly up 
against the top of the 
blade slot, forming an 
extremely rigid and 
substantial tool. 


Bulletin No. 301 
contains further 
details. Address 
Davis Boring Tool 
Div., Larkin Packer 
Co., Inc., 6202 Ma- 
ple Ave., St. Louis, 
Mo. 
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HE use of steel for cartridge 

cases brought an insistent de- 
mand for a machine that would 
quickly and economically produce a 
uniform anneal at and near the 
mouth to facilitate tapering and 
crimping operations. 

Two gas fired, continuous con- 
veyor type machines were designed 
to achieve the desired results. One 
(illustrated) accommodates cal. .50 
and 20 mm cartridge cases and the 
other is for all larger sizes. 

In the larger annealing machine, 
a conveyor chain carries rotating 
work spindles provided with fixtures 
suited to the size of the 
cartridge cases being 
annealed. When de- 
sired, the spindles may 
be provided with dif- 
ferent fixtures to per- | 
mit the handling of 
cases of various sizes. 


The cases rotate as 
they pass in front of 
the flame. Burners are | 
of the blast line type 
with adjustments to 
provide compensation 
for various gases and 
operating conditions. | 
All controls, including 
proportional mixers 
and zero governors, are 
supplied for a heating 
section and a holding 
or soaking section. 


Address Morrison 
Engineering Corp., 
5003 Euclid Ave., 
Cleveland, O., for 
Bulletin No. 261. 


War Bond Record 


Universal Engineer- 
ing Company, Frank- 
enmuth, Mich., was pre- 
sented the first bulls- 
eye Treasury flag, 
boasting an amazing 
20% pledge and 100% 
participation. 
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Annealing Machine Facilitates 
Tapering and Crimping Operations 

































Left: Set- 


ting a 
spline in 
an adapter. 


Below: 
Set-up for 
cutting an 
internal 
gear. 








M4 ofthe many ways... 
SLOTMASTER can be used to 


save TOOLS & SET-UPS 


SLOTMASTER can be used on 
any round or flat-on-round over- 
arm milling machine and will do 
precision work that normally re- 
quires a multi-thousand dollar 
machine (all of the working parts 
are of tool steel, heat treated). 
It takes but little time to change 
over from one head to the other 
. . . the stroke of the ram is 
adjustable from 0 to 4”... the 
speeds range from 50 to 250 s.p.m. 
The tool holder is of the clapper 
box type and can be turned in 
any position . LOTMASTER 
comes complete with pulleys, 
motor, mounting bracket, etc.... 
Send for 4-page catalog—give speci- 
fications of the milling machines 
you wish to equip. Immediate de 
liveries on high priorities. 


EXPERIMENTAL TOOL 


& DIE COMPANY 


12609 Greiner 
> Detroit, Mich. 


Below Conventional 
set-up on a round 
overarm milling ma 
chine — thumbnail 
shows a set-up for 
chipping a feed cam 
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UCTION! Ple se 
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FIGURE & 


WELDON ROBERTS 


Brightboy 


th 


Available in wheels, and in bloc 


manual and dril 
and prices from 


BRIGHTRO 
ELDON kane 
Newark, N. 








€ grind and trorting time 
work which for, 
EANS INCREAS 


US 
OBERT. LAL DIVISION 
Pa R Co. 


Tapping Machines Available 
with Single or Multiple Heads 


HOUGH designed as special machines, 

the construction of Detroit tapping ma- 

chines lends itself to considerable variations. 

Thus the machines may be provided with 

either single or multiple tapping heads and 

_ ean be used for oil grooving or long lead 
tapping. 

The line is featured by the use of a lead 
screw to assure accuracy, without requiring 
the lead screw to drive the tap. This is 
achieved by driving the tapping spindle at a 
point between the tap and lead screw itself. 
Thus inaccuracies due to lead screw “wind- 
ups” are avoided. Lead screws are hardened 

and ground all over. 
They operate in adjust- 
able split bronze nuts 
of exceptional size for 
long life. 


The light duty ma- 
chine is provided with 
a sturdy fabricated 
base and a 4” steel 
column on which is 
mounted the motorized 
tapping head. The de- 
sign is such that the 
complete tapping mech- 
anism may be raised 
and lowered on the col- 
umn through a worm 

mate and rack-and-pinion 

e 7 ANCE mechanism to adjust 

educes wor tishing height to the individual 
operation. 


a 





29 


ate. 
er. = 
ED PRO. The heavy duty tap- 
ping machine  (illus- 
trated) has a maxi- 
mum stroke of 8", 
permitting long taper 
lead tapping and oil 
USA. PEt groove cutting. Accu- 
rate tapping is assured 
because the floating 
holder is so designed 
as to allow taps to 
float horizontally only 
—without end play. 


machine 

- Information 
a 

or tion 


S RUBBE 


Detroit Tap & Tool 
Co., 8436 Butler St., 
Detroit, Mich., will 
send complete de- 
tails. 
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Rivitor Speeds Flush Rivet- 
ing In Aircraft Production 


HE new Rivitor, designed to afford in- 

creased speed and efficiency of flush rivet- 
ing in aircraft production, is air powered 
with automatic feed and setting mechanism. 
Pressure for riveting is furnished by an air 
cylinder. The air pressure from the cylinder 
is applied through a toggle mechanism. This 
type of construction is made possible by de- 
signing the machine to handle exclusively 
aircraft requirements for aluminum alloy 
riveting, with capacity for rivets ™%” in 
diameter and 4” long. 

By using a different type of rivet set and 
rivet jaw construction this machine can also 
be adapted to handle countersunk head, 
round head, full and 
semi-brazier head riv- 
ets. 





Upper and lower 
toolings are accurately 
aligned and vertical 
adjustment of the lower 
tooling can be accom- 
plished without disturb- 
ing this alignment. 
Common variations in 
the thickness of the 
materials being riveted | 
are taken care of auto- | 
matically; major vari- 
ations are made 
through manual _ ad- 
justments. The horn 
section holding the 
lower tooling may be 
removed and replaced 
with the horn section 
from any other RP or 
RS interchangeable 
horn type Rivitor. 
Measurements are ac- 
curately held to make 
this possible. 


mi) 
so 

oO 
pe 
a) 


CHICAGO, ILL 


Tomkins - Johnson 
Co., 630 N. Mechanic 
St., Jackson, Mich., 
will supply further 
details and circular. 














“Brazing of High 






Either plu 
for end w 


Send for Catalog showing 
DUBLIFE and other gages 
of A. G. Design. 






















ORIGINATORS 
and exclusive manufacturers of 
DUBLIFE GAGES 
and UPPCO FINISH 


Reversible PLUG GAGE 
Tells DEPENDABLY Long after ordinary 


Gages are worn out! 


TWICE THE SERVICE! 


and more,'is insured by DUBLIFE’S reversible 
Plugs—both “Go” and “No 
Go” in same hexagonal handle. 
easily tuned end 
n wom. Securely 
locked by bronze collet. 


Write. 





daa oy yt UNITED PRECISION PRODUCTS CO. C0. 





nedy, will be found on | 3516 W. Belmont Ave. 


page 64. | 
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Suprex Gages In 
War Production 


YMBOLIC of American determination 

to swamp the Axis powers with a 
burst of materiel and men is the Suprex 
Gage Co., only a little over a year old, 
but which is today one of the country’s 
largest and best equipped precision gage 
companies as a result of a just completed 
$750,000 expansion program. 


One feature of the new Suprex plant 
is the large temperature control room 
with a constant 68 to 70 degree tempera- 
ture. All equipment is insulated against 
noise and machinery vibration. 


In announcing the new Suprex plant, 
N. A. Woodworth, pres- 
ident of the company, 





CAPACITY 57«12"<11” 
PROMPT DELIVERIES 





149 Broadway 


ATLANTIC fort. 


No. 2 Automatic Precision 


SURFACE 






commented on the im- 
portance of the gage 
industry in the war ef- 
“There could be 
no interchangeability of 


arts f u and 
GRINDER te Nees pi lc 


if the American gage 
industry was not what 
it is today. The impor- 
tance of standard pre- 
cision gages was real- 
ized during World War 
I when it was found 
that many repair parts 
could not be used on 
equipment damaged on 
the battlefield. 


“So great was the 
need for uniformity 
and standardization of 
measurements that at 
the conclusion of the 
war a group of manu- 
facturers convened with 
the government to es- 
tablish a definite stand- 
ard. Today, parts for 


ANTI-FRICTION guns, airplanes, tanks 
SELF-CONTAINED and other battle equip- 
GRINDER SPINDLE ment are checked with 


standard precision 


ATLANTIC MACHINERY CORP. | fi, “sep. "tt 


Aleutians they are in- 
New York, N. Y. terchangeable. 





a 
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(Continued from Page 146) 


“Today’s gages also make it possible 
to easily and quickly train inexperienced 
men and women, in the inspection of 
vital parts for mechanized equipment. 
Even as late as ten years ago, crude in- 
struments, leaving much to the calcula- 
tion of the inspectors, were used, but 
today precision gages are at constant 
accuracy and durability.” 

Breaking into an industry with 5000 
manufacturers, the company is now said 
to be one of the leading manufacturers 
in respect to war production of various 
types of thread and plug gages. 

New production ideas and new equip- 
ment are helping 
American manufactur- 
ers to overtake—and 
pass—the Axis in war 
production. A new 
adaptation of the 
metal saw is shown at 
the left above where a 
Suprex employee is 
splitting thread _ ring 
gages before heat treat- 
ing and while in a 
rough machine stage. 
Illustrated above is one | 
of the Suprex grinders, 
capable of grinding 
cylindrical plug gages 
down to .00005 toler- 
ance. This tolerance, 
which is 1/40 the size 
of a human hair, anti- 
dates the old axiom of 
tool makers to “grind 
it down to the size of 
a hair.” 

Mr. Woodworth pre-| 
dicted that, by early 
winter, certain types of | 


gages will be sufficient- a 





¥ PROPERLY 
DESIGNED 

*& SKILLFULLY 
MADE 

%* THOROUGHLY 


to design such springs to the 


ly stocked to give 48- | exact requirements of the job — produce to 
hour emergency deliv- | exact specifications — from the correct mater- 
ery service to war| ial — heat treat to precise limits — assuring 
plants. Usually several uniformity by thorough tests. Result: less time 
weeks is required to| loss assembling and adjusting, less spoilage, 
fill precision gage or- | better work, longer lived springs, lowered 
ders. j costs. May we quote? 


For details on Su- 


prex gages address THE WILLIAM D. GIBSON CO. 


Suprex Gage Co., 
Dept. S-11, Fern- | (D 
dale, Mich. : 
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CHICAGO, ILLINOIS 


IVISION OF ASSOCIATED SPRING CORPORATION) 
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Complete Tool Shop 
With Management Available 


Ta possibility of acquiring a plant com- 
pletely equipped for precision tool and 
parts manufacture is infrequent under pres- 
ent conditions. 

This publication, therefore, considers it a 
service to Industry and an aid to war pro- 
duction to pass on such an offer. 

The plant belongs to a highly successful 
organization. It is in profitable operation, on 
tooling for outstanding war products manu- 
facturers. 

Machine tools, small tools, shop equipment 
and accessories are being used every day for 
making tools and parts to “ten-thousandths” 
tolerances. Shop personnel consists of approxi- 
mately 100 long-experienced operators. 

Those interested may have additional details 
by writing The TOOL & DIE Journal, 2460 
Fairmount Blvd., Cleveland, O. 


_KNU-VISE 
Pliers 


To hold parts together for operations such as drilling, or 
riveting. Knu-Vise Pliers have proved exceptionally efficient 
because there is no time wasted in fastening or releasing 
them. One flip of the lever applies the required pressure 
and another flip releases the work just as quickly. Holding 
of work is simplified and production is stepped up. Let us 
show you efficient methods of holding parts for speedy 


production. 






Send for new catalog 








New Small Miller 


IAMOND Tool Co. now offers 
a new milling machine of 
smaller size which is available in 


both tool room and_ production 
models. 
Although considerably smaller 


priced correspondingly lower, the 
number of sales and repeat orders 
would indicate that Diamond Mill- 
ing Machines provide the rigidity, 
precision accuracy and capacity of 
larger machines. 


{ 
| 
in size than other makes and 


Careful engineering and practi- 
cal design are indicated by a pre- 
cision high speed needle overarm 
arbor-support bearing; vertical 
collapsible pulley arrangement, 
with safety device and 
motor lock for speed 
changes; and a _ one- 
shot, spider-web lubri- 
cating arrangement for 
the table, saddle and 
knee. 


| The production model 
is equipped with rack 
and pinion to speed up 
output. Both the previ- 
ous Model 24 and the 
new, smaller Model 20 
have interchangeable 
accessories. Distribu- 
tion arrangements have 
not yet been completed 
and correspondence is 
invited from dealers 
who may be operating 
in open territories. 


A detailed bulletin 
is available from 
the manufacturers, 
Diamond Tool Co., 
Dept. M-12, 3429 





1332 Plum St., Detroit, Michigan 
4328 San Fernando Rd., 
Glendale, Calif. | 
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East Olympic Blvd., 
Los Angeles, Cal. 
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Skilsaw Adds Two New 
Portable Grinders To Line 


WO new portable grinders have just 

been added to the extensive line of elec- 
tric tools manufactured by Skilsaw, Inc. 
Both are purposely introduced right at the 
peak of America’s greatest production drive 
because they are especially engineered to 
meet today’s high speed requirements on all 
grinding, wire brushing, polishing and buft- 
ing operations. 


These portable grinders contain every 
feature of advanced design and sturdy con- 
struction essential to maximum perform- 
ance and adaptability to a wide variety of 
applications. Ball bearings mounted in steel 
inserts on armature and extreme ends of 
wheel spindle absorb ; om 
thrust, eliminate vibra- 
tion and insure cool 
operation. Commutator | 
and switch are fully | 
enclosed for protection | 
against dust and 
straight-line ventilation 
blows dirt away from 
the operator. Finest 
steel gears, heat treat- 
ed for long life and 
spline-mounted on 
shafts, are both strong | 
and quiet. Powerful 








for Di 
Top Table 





Model “AE” 





Write Skilsaw, Inc., 5061 Els- 
ton Ave., Chicago, Ill., for 
further details. 


in Post: 





universal motor assures | 


full efficiency under DIE TABLE 
load. Rubber sleeve Filing From 
handle provides a firm, Below 





operations in war 
plants of every type. 





Skilsaw Model “AD” | 
portable grinder is 22” ws 
long, weighs 15 Ibs. | Filing From 
and operates at no-load | Above 





PUNCH TABLE 





speed of 4500 rpm, 
driving a grinding 
wheel 4” x %” x 1%”. 
Model “AE” portable | 


operates at 4200 rpm, 
weighs 18 lbs. and is 
225” long. Both mod- | 


Two Speeds. 


le sections. 
Write for Descriptive Circular. 


els assure top produc- | MARBURG BROTHERS, 


Exclusive Distributors 


tion on all metal grind- 
ing and metal cleaning | 


: 90 West Street 
operations. 
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TWO MACHINES IN ONE v 


e-Filing USe 





0. 
tion St ea 


No more hand filing of intricate jobs or inaccessible parts! 
With this universal machine you can take care of all filing 
: ee and lapping jobs as they come along. Stroke fully ad- 
grinder has a grinding | justable from 0 to 114”. 
wheel 5” x %” x %”, | motor. Ball Bearings throughout. 
No waste of unused 


Fully enclosed 
No dripping of oil. 


INC. 


New York, N. Y. 
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Valuable Booklet 


















Forgings For All Industries 
Rough Turned or Finished Complete 
+ 


Composite Die Sections Extrusion Tools 
Crankshaft Forgings Gear Forgings 
Die Casting Dies 


e 
Rings, Discs, Blocks, Shafts, Hubs, Bars, and 
Special Shapes. Tool Steel of all Makes 
S.A.E. Specifications 
STAINLESS & COPPER FORGINGS 
May We Serve You? 


AJAX STEEL AND FORGB ©. 


205 ADAIR STREET DETROIT, MICHIGAN 











The WESSON 
UNIVERSAL VISE 


The Quick, Easy Way to 
Set-Up Compound Angles 


Cuts set-up time; insures greater accuracy. Accurately 
graduated in all planes. Sturdy cradle design and steel 
construction give greater rigidity; permit faster stock 
removal. Two sizes, priced for every shop. Can be 
furnished with slotted surface plate for use as universal 
angle plate. AWAILABLE FOR IMMEDIATE DE- 
LIVERY. SEND FOR FREE FOLDER. 


WESSON CO., Ferndale, Mich. 


—_ send me illustrated Folder covering the Wesson Universal 
ise. 





Universal Angle Plate RE RTE re Re ce thes Rts 
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cision ball 








Meyers ‘‘Dia-brasive’’ Radius-Angle Former 


Automatic diemond 


locating device. | 












Upright shaft for adjusting 
diamond holder to various 
vertical positions. 











Adjustable swinging dia- 
mond tool fashioned to 
outline full concave radius 
of 180°. 


Ducl-purpose tool holder 


ae supporting a vertical and 
+=» ae horizontal nib. 























Locking screw to 
hold swivel platen 
in desired position. 


Screw driven elongated slide ad- 
jvstable to .001” by attached 
graduated dial operated by 
spring clutch to desired reading. 


























Vernier graduated 
swivel platen insu- 
lated for rotation 
on magnetic chuck 
forms convex ond 
concave radii out- 
lines. 











platen slotted and centered 
for flexibility of installation is 
simply and quickly mounted. 


Ball bearing graduated bose | 











FOR WAR-TIME PRODUCTION IN 
PRECISION GRINDING.... 


@ This precision tool, fashioned for simple and speedy instal- 
lation on various machines, makes possible speedy, precise 
radial and angular forming of grinding wheels—from any angle. 
Adjustable to precision, engineered for sturdy, dependable 
service. Write or wire for literature and prices. 


W. F. Meyers Co., Inc., Dept. T, Bedford, Ind. 


Aggressive Mfrs. Rep. wanted in East, West and South 
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Covel Grinder Fast, §4 
Accurate, Flexible 


O matter what the job, the Covel 
No. 22 Cutter and Tool Grinder 
can be set up in minimum time and 
with maximum accuracy. Working 
units are controlled by dials which 
move with a feather touch, but when 
set and locked remain rigidly in 
place until the job is complete. 
A large diameter grinding spin- 
dle, mounted on spring loaded pre- 





bearings, keeps a con- 


stant load on bearing regardless of 
temperature and provides automatic 
take-up for wear. As the bearings 
are mounted in quills, the entire 
unit can be removed from the hous- 
ing. Labyrinth seals 


are provided to pre- 
vent entry of dust. 
Each bearing is lubri- 
cated by a wick feed 
glass oiler. 

The spindle is pro- 
vided with a lock to 
make it easy for the 
operator to change- 
grinding wheels. The 
left hand end is tapered 
to receive the grinding 
wheel collets, while 
the right hand end is 
straight to accommo- 
date small diameter 
cup grinding wheels. 

The motor drives a 
countershaft through a 
V-belt, providing three 
speeds. This counter- 
shaft drives the spin- 
dle through another 
V-belt extending 
through the center of 
the column. Each belt 
is adjustable independ- 
ently. The entire drive 
assembly turns, raises 
and lowers as a unit 
with the head so that 
the belt tension is al- 
ways the same. Head 
swings 360° and has a 
large graduated dial 
for accurate setting. 

Covel Mfg. Co., Ben- 

ton Harbor, Mich., 

has Bulletin TD-112 
available. 
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SPEEDS UP PRODUCTION 
LASTS A LIFETIME 





Carborundum MX Wheels 
Resilient, Flexible 


HE new MX Wheels take their 

place among many Carborundum 
Brand products designed to increase 
production and to produce better fin- 
ishes in the metal working field. They 
are made of thin discs of cotton fibres 
impregnated or mixed with either the 
uniformly graded grains or Aloxite 
Brand aluminum oxide or Carborun- 
dum Brand Silicon Carbide. The thin 
discs are bonded together or built up 
in the form of wheels of various di- 
ameters and thicknesses. 


The MX wheels are so fabricated as 
to give variable de- 
grees of resiliency and 
flexibility. The result 
is a clean, free cutting 
wheel, giving a light 
stock removing and a 
high polishing action 
with the least amount 
of pressure. 


The wheels are to be 
used dry since no cool- 
ant is required at the 
temperature developed 
—on any type of flexi- 
ble shaft machine or 
electric hand grinder. 
They should be mount- 





MAKE-ALL RADIUS DRESSER 


You will prefer the MAKE-ALL for simplified Concave and 
Convex Radius Dressing because it is so easy to operate. 
Feature of the Make-All is simplicity of design that results in 
an unusual degree of accuracy for a radius dresser requiring 
no difficult calculations, depth gauges, micrometer or vernier 
setting. Send priority rating with your order for prompt delivery. 


ATTACHMENT FOR FULL 


ed between relieved 
flanges and should be 
dressed with an ab- 
rasive stick as re- 
quired. Recommended 
operating speeds range 
from 6000 toe 8000 sfm. 











0.035”. 
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SEMI-CIRCULAR RADII 
A special attachment accurately made, which 
with the use of Rattail Diamond Tools, will 
make full semi-circular radii as small as 
Available at small additional cost. 


Distributed by 


Golconda Diamond Products Corp. 
3856-58 NORTH ASHLAND AVENUE 





or larger radius. 


CHICAGO, ILL. 





| 

There is a decidedly 

| wide application for 
these new wheels in 

| the finishing and _ pol- 

ishing of the out-of- 

the-way places on air- 


$ 50 MAKE-ALL with MAKE-ALL with 60° plane engine parts and 

one 60° GOL- $ 50 GOLCONE, semi-circular 4 ; . 
§220 CONE Diamond 772° radii attachment and similar work. They 
Tool. Rattail Tool for 0.070” may be used for break- 


ing down burrs or 
sharp edges on gear 
teeth; finishing and 
polishing spline 
(Cont'd on Page 153) 





DECEMBER, 1942 





(Continued from Page 152) 


grooves; polishing internal diameters; 
for smoothing sharp edges of holes and 
for all types of undercuts. 


The MX wheels are made in six grades 
—Numbers 1 through 6. The harder 
grades, Numbers 1, 2 and 3, are recom- 





ACCURATE 








@ Increased Solid Meta! Section at Union of Head and Body 
@ Threads:Die Cut — Accurate Class 3 Fit 


CINCINNATI: WM. BUCHANAN SUPPLY CO., 339 E. 3rd ST 
YOUNGSTOWN: C. H. WILTSIE, 4177 OAK KNOLL DR 
ELLWOOD CITY, PA.: JOHN S. FISHER, 9 FIFTH AVE 


PITTSBURGH: L. A. REISMAN, 2035 FIFTH AVE 
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mended on work having a more severe 
dressing action on the wheel—for remov- 
ing sharp burrs, breaking down edges 
of gears. The Numbers 4, 5 and 6 grades 
are recommended for the polishing of 
small plane surfaces or areas. Diame- 
ters range from 1” to 12” and thick- 
nesses from 1s” to 3”. 

The Carborundum Co., Dept. W, 

Niagara Falls, N. Y., will send com- 

plete information at your request. 


Berkeley Opens New Plant 


ERKELEY Equipment Co., Corry, 

Pa., announces the opening of a new 
factory at Danville, Ill. L. J. Berkeley, 
president, states that the demand for 
their machine tool drives, automatic arc 
welding equipment and custom built ma- 
chinery has grown so rapidly in recent 
years that the capacity of their two 
plants is no longer adequate. Berkeley 
products, which found ready acceptance 
in peacetime industry, are now widely 
employed in the war program. 


| 
| 


V 


STRONG SAFETY “BLUE-DEVIL” CAP SCREWS 


@ Sturdy Cold-Formed Head with Unimpared Continuity of Fibres 
@ Precision-Formed Hexagon Socket with True Sides and No Taper 
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British Plastics In Battledress 


(Continued from Page 114) 
ers and grinders (with attachments), 
but possess no duplicating machines of 
the Keller or Gorton type. 

I have said that there are no funda- 
mental differences in the technique of 
mold design and construction in the two 
countries. How far this is true may be 
better judged from the example which 
follows. This is a motor mounting for 
a domestic vacuum cleaner and I choose 
it because it has many interesting fea- 
tures. It was made to the specifications 
of a firm of American origin, manufac- 
turing in Britain. Before a mold could 
be designed it was necessary to obtain 
complete detailed information from the 








WAR PRODUCTION rolls out faster with - 


WITTEK “Z2~aL%c 
ROLL FEEDS AND REEL STANDS 


molders as to the type of press avail- 
able, the type of power to be used, meth- 
ods of heating and class of labor to be 
employed. Having obtained this infor- 
mation, the designer was confronted with 
several methods of construction, but 
after careful consideration in collabora- 
tion with a practical engineer the design 
shown in Fig. 1 was produced. 


. ‘ 7 
Insuring Complete Accuracy 


The design is self-explanatory, but a 
few extra notes may be helpful. This 
tool was designed for a side ram press 
and the method of withdrawing the main 
side core from the side of the mold is 
illustrated in Fig. 1. The cam tracks 
shown in Fig. 2 operate simultaneously 

upon opening the side 
| ram and withdraw the 
auxiliary side core pins 
| sufficiently for the 

molding to be ejected. 

As will be gathered 
from the detail draw- 
ings shown, all dimen- 
sions were given to the 
mold makers, which in- 
sured complete accu- 
racy throughout the 
mold. This was con- 
sidered essential in 
manufacturing a mold 
of this type due to the 
various mating parts 
that had to be accu- 
rately assembled. At 
the same time, it saved 

a considerable amount 

of labor hours. A sin- 

gle impression mold 
was designed for this 

component to give a 

high rate of production 

and to save time in 
molding the side holes. 

A multiple impression 












The major problem con- 
fronting industry today is 
increased war production. 
Manufacturers of metal 
stumpings must recognize 
automatic feeding of coiled 
strip stock to punch presses 
ns vital to the solution of 
their problem. 
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WITTEK manuracturinG CO., 4305 W. 24th Pl., Chicago, Ill 


Wittek Automatic Roll 
Feeds and Reel Stands are 
designed and built by en- 
gineers with yenrs of expe- 
rience to guide them, With 
Wittek you can conserve 
man-hours and maintain new 
high production schedules. 


% Write for Descriptive Catalog 


mold could not success- 
fully incorporate these 
two features. 

The choice of steel 
was largely influenced 
by the fact that the 
mold has several frag- 
ile projections. Should 
these have failed dur- 
ing mold operation, 
(Cont’d on Page 155) 
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(Continued from Page 154) 
serious consequences would have arisen. 
It was, therefore, decided to use a nickel- 
chrome air hardening steel, and while 
this did not produce a dead hard sur- 
face, it eliminated a considerable amount 
of risk involved in using an oil or water 
hardening type of steel. The materials 
forming the main parts of the mold were 
ordered as forged blanks, which reduce 
as much as possible the internal strains 
and stresses in the material. It was 
advisable to obtain as large a blank as 
possible for carrying the split halves to 
counteract any distortion likely to take 
place during the molding, there being an 
obvious trend to open out. 


Mild Steel Forgings 


A thick top bolster 
was used to carry the 
main top impression in 
an endeavor to over- 
come the tendency of 
the plunger to slide 
forward due to the 
unequal shape of the 
molding. The _ bolster, 
top plates and clamp- 
ing plates were made 
from mild steel forg- 
ings, and the pins 
molding all holes (with 
the exception of the 
sliding pins producing 
the side holes) were 
made in a heat treated 
material. This was 
done because of the 
peculiar construction of 
the mold. The method 
of inserting the vari- 
ous small core pins was 
adopted because it was 
impracticable to incor- 0 
porate knockout holes. 
The risk of the pins 
becoming loose during 


operation had to be 
avoided. These pins 
were made in a heat 


treated material so 
that if necessary they 
could be drilled out and 
replaced. The guide 
pins and bushings were 
made from case hard- 
ened steel. | 


/ 
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The main bottom force of the mold 
shown in Fig. 3 was made in two halves 
with a parting line running around the 
center of the component, but offset on 
one edge of the center rib. This was 
essential, since otherwise the projection 
forming the center rib would have been 
too fragile to stand up to the pressure 
required. The split halves were made a 
force fit into the bolster and dowelled 
as shown. This method required con- 
siderable accuracy for the correct align- 
ment of the dowels and split halves. 


Plug A Loose Part 


impressions were 
the manufacture 


and side 
facilitate 


The 
built 


top 
up to 


(Continued on Page 156) 


Lap 
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U]tra~Lap MACHINE COMPANY 
245 McDOUGALL AVE. - DETROIT, MICH. 
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(Continued from Page 155) 
of these parts. Due to the high degree 
of accuracy required on some dimen- 
sions, metal was left to be removed after 
the correct sizes were found by trial. 
It was impossible to give a figure, with 
any degree of confidence, that would in- 
sure the size being to the limits required 
after contraction upon cooling. 
Hardened strips were incorporated on 
the top and bottom bolsters which were 
used as pressure pads during the final 
pressing. This method, to a certain ex- 
tent, did leave flash, but it safeguarded 
the shutting down faces on the actual 
mold impression. The various studs, 
bolts, etc., were made in high tensile 
steel. The mold was electrically heated 
and a special heat resisting asbestos was 
employed for insulating heat from the 


main body of the press. 


Equipment Used 


The manufacture of a mold of this 
description required the use of the usual 
tool room equipment, including die sink- 
ing, Pantograph milling, engraving and 
boring machines. It was essential that 
the finish obtained was accurate and 
good to eliminate as much as possible 
the amount of hand work necessary in 
obtaining a high degree of polish. 

Datum holes were given on all intri- 
cate parts. From these all subsequent 
operations were carried out. This in- 
sured complete accuracy and alignment 
in all operations. Profile templates, as 
well as various special purpose cutters, 
were made for all irregular forms. As 
it was not permissible for any flash lines 





PAYS FOR ITSELF ON A 
WIDE RANGE OF WORK 





HIGH SPEED 
VERTICAL MILLING MACHINE 
AND 
JIG BORER 


GREATER IN RIGIDITY 
Supreme IN ACCURACY 


Improvements incorporated in 
this machine greatly extend its 
utility. Bigger jobs can be han- 
dled, more clearance has been 
provided for fixtures and table 
has been re-designed for greater 
rigidity. 

The Improved Linley is unsur- 
passed for small jig, die and fix- 
ture work of all kinds as well 
as for pattern and layout work. 
Its simplicity, speed and accu- 
racy contribute to its utility and 
economy. Availability of correct 
speeds reduces tool breakage to 
a minimum. 

Features include ball bearings 
throughout and a _ micrometer 
screw feed grill and depth stop 
gauge which makes it possible 
to machine to pre-determined 
depths accurately without first 
resorting to pencil figuring. 

CONDENSED SPECIFICATIONS 


Table Size—7 in. x 17% in. 

Tee Slots—é 

Table travel (long.)—10 in. 

Table travel (cross)—6 in 

Table top to spindle (Max.)—11% 
in 

Spindle speeds (8) 275 — 4250 
R.P.M 


Write at once for a copy of Bul- 
letin M giving complete details. 
LINLEY BROTHERS CO. 


662 State Street Extension 
BRIDGEPORT, CONN. U.S.A. 
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or ejector marks to 
appear on the exterior 
of this molding, it was 
necessary to machine 
from the solid the com- 
plete form with the 
projection shown in 
section “AA” (detail of 
bottom impression, Fig. 
3). 


It was considered 
impracticable to mold 
some of the small holes, 
which were deep in re- 
lation to their diame- 
ter, as the flow of 
molding material un- 
der pressure would 
have bent them. Dim- 
ple pins were, there- 
fore, fitted to spot the 
holes for drilling after 
molding. In an en- 
deavor to maintain ac- 
curacy on hole centers 
and other dimensions, 
cooling blocks were suc- 
cessfully used. Mechan- 
ical ejection of this 
molding was unneces- 
sary; the method 
adopted was to cold 
blast the head room of 
the bottom impression, 
which enabled the oper- 
ator to withdraw the 
molding satisfactorily 
by hand. 
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Unique Dual Clamping 
Setup Featured 


EATURING a unique dual 
clamping arrangement that sep- 
arately holds the boring bar in the 
holder and the holder to the lathe, 
the Clayton Mfg. Co. announces pro- 
duction of large type bars and hold- 
ers for lathe swings from 9” to 36”. 
The special design of the holder, 
allowing its removal from the lathe 
without disturbing alignment of the 
boring bar, saves a_ considerable 
amount of time and increases the 
accuracy of duplicate operations. 
The permanent cali- 











brations on the bars, 
which eliminate the 
need for file or chalk 
marks, are another 
time saving feature. 
Quarter-inch cali- 
brations are engraved 
into each end of the 
bar for some distance 
back from the tool bit 
hole, thereby eliminat- 
ing the need for file 
marks. 

With the Clayton 
holder, which has a 
separate clamp for 
attaching the holder to 
the lathe compound, it 
is possible to maintain 
the same tool height 
and bar stick-out in 
such operations as bor- 
ing, turning and cut- 
ting of bushings, since 
the bar need not be 
removed from the hold- 
er when the holder is 
removed from the 
lathe. 


Send for descriptive 
folder. Address 
Clayton Mfg. Coa., 
Dept. J., Alhambra, 
Cal. 





The enlarged Buy- 
With-Confidence sec- 
tion, pages 174-186, 
will prove helpful in 
solving the “who- 
makes-it” problem. 


DIE 





DECEMBER, 1942 


Don’t 


worry 


about 





J. R. Fitzsimmons 


4751 Hough Ave., CLEVELAND, O., EXpress 1133 





DOWEL PINS 


@ Welcan give you good delivery 
on DIE-CO Precision Dowel 
Pins. Just tell us your require- 
ments ... and your worries are 
over! 

DIE-CO Dowel Pins are the 
finest you can buy. Ground to 
tolerance of plus or minus 
.0001”. Standard pins ground 
-0002” over listed diameters; 
over-size pins ground .001” over 
listed diameters. 


@ 
We can fill your requirements for all 
Die Maker’s supplies, including a 
complete line of Springs in three stan- 
dard types, and the amazing Hardsteel 
Drills that enable you to drill hard- 
ened steel without annealing. 


<5" 4 . Fe g@ilezox 


W. H. Fitzsimmons 





tos. T. Fitzsimmons 
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PUBLICATION PREVIEWS 


Send Request on Compuny Letterhead 


KELLER POWER HACK SAW--A four-page folder 
pictures and gives complete specifications for 
the Keller Hack Saw. Prices are included. A 
copy of this folder is available from Sales Serv 
ice & Mfg. Co., 473 N. Cleveland Ave., St. Paul, 
Minn. 


NEBEL LATHES—An endeavor has been made to 


illustrate and describe the complete line of 
Nebel lathes and attachments in an 84-page 
catalog. Simplicity in design, rigid construc 
tion, accuracy and ease of operation are the 
features that have been given careft 
sideration. The reader is taken through a tour 
of the offices, engineering department and 
plant via the catalog pages. Special setups 
are pictured. Address Nebel Machine Tool Co., 
Dept. D12, Cincinnati, O., for your copy. Please 
use company letterhead when writing. 





con- 


ROTAREX GRINDER—High working accuracy 


and variable speed drive ranging from 3000 
to 6000 rpm fit the Rotarex, it is claimed, for 
every grinding job. All attachments for the 
Rotarex are complete units in themselves and 
can be quickly and easily interchanged, giv- 
ing the machine the greatest possible operat- 
ing scope. Douglas Machinery Co., Inc., 150 
Broadway, New York, N. Y., will send descrip- 
tive bulletin and details on request. 


ZAGAR COLLET CHUCKING FIXTURE-—is a uni- 


versal device for indexing or holding work on 
machine tools. Two types are available: one, 
for holding and indexing, and another for hold- 
ing only. Each type is furnished in 1” and 
2” sizes, with capacities up to and including 
1” and 2” diameter round shanks respectively. 
Bulletin C12, now available from Zagar T 
Co., Inc., 23880 Lakeland Blvd., Cleveland, 
O., contains actual shop photographs, dia- 
grams and specifications. Send for your copy. 


ae 
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HYDRAULIC ARBOR PRESSES—-A profusely illus- 


trated catalog, issued by K. R. Wilson Co.,. 10 
Lock St., Buffalo, N. Y., describes the impor- 
tant design and construction features of Wil- 
son presses. Specifications are included. A 
copy is available on request. 
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MAGNUS CLEANERS—A 52-page booklet, ‘Metal 


Cleaning in War Time’, outlines in detail the 
metal cleaning problems of production for war 
and indicates the Magnus products best suited 
for each problem. In addition to munitions 
production cleaning, this handbook covers out- 
i cleaning operations required in the 
on of ordnance, small arms, materiel 
and transport equipment. Diagrams, shop ap 
ication photographs and tables make this 
booklet a ‘must’ for tool rooms and die shops. 
Address Magnus Chemical Co., Inc., Dept. C, 
Garwood, N. J., for your copy. 





N.A.S. STANDARDS—Having pioneered in the 


manufacture of internal wrenching bolts for 
the aircraft industry, Holo-Krome Screw Corp., 
Hartford, Conn., is pleased to have the oppor- 
tunity of making available this valuable and 
important data to all aircraft designers and 
engineers. The 16-page catalog contains tables, 
set in clear and readable type, with corre- 
sponding diagrams at the top of each table. 
Material and finish specifications are also 
given. 


RADII AND ANGLE DRESSER—The J. & S. radii 


and angle diamond dresser is a versatile pre- 
cision instrument. Only the finest materials are 
used and each part is hardened and ground 
for durability. Operation is simple and does 
not require a high degree of skill to use accu- 
rately. J. & S. Tool Co., 475 Main St., E. 
Orange, N. J., will send descriptive broadside. 


ABRASAW WET CUT-OFF MACHINE—Wet cut- 


ting, as performed by the Abrasaw, eliminates 
burning and surface hardening and reduces 
wheel cost. Alloy steels, brass, bronze, cop- 
per, plastics and other materials in solid bar, 
tubing and irregular shapes are cut quickly 
and cleanly. Bulletin No. 99-W describes in 
detail the important construction features of the 
Abrasaw. Specifications and a table listing 
size, type of material, cutting time and esti 
mated cuts will prove of interest. Address 
Bridgeport Safety Emery Wheel Co., Inc., 1301 
W. Broad St., Bridgeport, Conn., for your copy. 
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DARWIN 
STEELS 


Stand for Quality 


We were the Originators of HIGH 
CARBON -HIGH CHROME ‘Steels 
with NON-DEFORMING Qualities, 


opening the way to 


Quantity Production 


for all kinds of Dies and Press Tools with 
High Carbon-High Chrome Steel 


Oil-Hardening 
“ul N E O R “ul 
and 
Air-Hardening 
“COBALTCROM-PRK” 


—the latter also in CAST FORM 


have become the STANDARD on which 
all subsequent similar kinds of Steel 
were based. 


We supply also 
High Speed Steels 


in Bars, Forgings, Tool-Bits 
as well as all types of 


High Grade Tool Steels 
Write for descriptive Circulars 
TOOL STEEL CASTINGS 
and 
FORGINGS 





1260-64 W. 4th St. Cleveland, O. 








DARWIN & MILNER, Inc. 
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Castolin Eutectic 


LOW TEMPERATURE 
WELDING 


was plants the country over rely on 


Castolin Eutectic Alloy #14* (for 
gas welding) and Castolin Eutectic Alloy 


#24B*Y (AC-DC 


reliable 


metallic arc) for easy, 
welding and_ reclaiming of 
broken, cracked, worn, or defective cast- 
ings. These new low temperature weld- 
ing alloys give a completely machinable, 
color matching weld—free from stresses 


and distortion. 


Use Castolin Eutectic Low Temperature 
#14* and #24B* in 
place of bronze welding 
Castolin Eutectic Alloys #14* and 
#24B* contain no scarce metals 


welding alloys 
“hard to-get” 


rods. 


available with priority A9. 


CHECK THESE ADVANTAGES 
@ High strength 
@ Matching color 
@ Less stresses 
*Patented 


@ Less warping 
@ Less preheating 
@ Greater economy 


Some territories available for Manufacturers 


Representatives 


EUTECTIC 


WELDING ALLOYS CO. 
40 Worth St. New York, N. Y. 
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™ ONLY “Usr:’ HIGH SPEED BLADES 


for High Carbon High Chrome 
Steel up to 3 Inches Thick 


FOLEY DIE‘ MAKER 


Handles most intricate dies with small holes and 
sharp corners, as only smallest lead hole through 
which saw or file can pass is necessary. Compound 
angle filing is fast, accurate and easy with the 
Foley Die-Making Machine. Adjustable table tilts 
20° front, 10° back. Ram tilts 20° right or left. 
Has 63%” throat—saws to center of 1234” piece. 
USES ANY STANDARD OR SPECIAL FILES 
—From the smallest needle file to the coarsest bas- 
tard file can be used in this machine without any 
special holding fixtures. 


TAKES ANY SAW—Any type of saw from the 
finest saw to the high power high speed saw can 
be used without delay of changing holding fixtures. 
No holes in blade necessary. 


PAYS FOR ITSELF —The Foley Die-Making 
Machine usually pays for itself in 400 working 
hours. Write today for literature and full details. 


FOLEY MFG. CO. I vanes Minn’ 


Manufacturers of FOLEY Automatic Saw Filers, Grinders, etc. 











































The ENTRANCE to PRECISION MANUFACTURE. 


STANDARDIZED STOCK ITEMS 
Drill Jig Bushings 
Dowel Pins 
Liner Pins and Bushings 
Screw Machine Reamers 
Limit Gages 
(Plain Plug and Ring, Snap, Thread Plug) 
Lightwave Measuring Equipment 


SPECIAL SERVICES 


Precision Grinding 
(Internal — External —Centerless ) 
Flat Lapping 
Cylindrical Lapping 
Lapped Fits for High Pressure Use 
Hardened and Ground Precision Parts 





For contract Flat Lapping send description of your requirements. No Obligation! 


ACME INDUSTRIAL COMPANY 


Makers of Hardened and Ground Precision Parts 
206 N. Laflin St. Chicago, Ill. MONroe 4122 
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Coiled Rawhide faces strike 
effective blows without marring or 
battering; speed up work; reduce 
spoilage. Hold true faces—strike 
accurately. Outlast several 
ordinary mallets. Reduce bounce 
and recoil— prevent fatigue. All 
sizes with light or weighted heads. 
Write for Catalog. 











HAMMERS 
MALLETS 


emeaco Aawhidewrs.co 


1280 ELSTON AVE. ¥& CHICAGO. ILLINOIS. 











CULLMAN DRIVES 


help you gel 25 %. 


ADDITIONAL OUTPUT 


















plete unit, readily placed for most efficient pro- 
duction. Cullman Drives afford instant control and 
safer, faster operation. Quiet, belt-drive smoothness 
makes better working conditions. 

Cullman Drives will take motors from 4 to 15 H. P. 
Installation on most machines requires less than two 
hours. Prompt delivery can be made. 

N DRIVES on your own equipment. 
Write for information on 60 day trial plan. 


CULLMAN WHEEL COMPANY 


1332 ALTGELD STREES CmicwmoeoO, ILLINOIS 
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.. .- for that Big Job? 


You'll find the answer in the 
Rousselle — ruggedly built for 
today's Wartime demands— 
precision-finished for your new 
high standards of accuracy. 
The Victory Vise is built to cut 
set-up time in half. Early de- 
liveries to War Industries. 


Write for Bulletin TD-122 


and prices. 


(Dealers: a few select terri- 
tories still open) 





Made in four desirable capacities 





OAVID J.ROSS COD. 


(i eer. eo ee em ee Me ome | 
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“OLIVER 
DIE MAKING MACHINES 




















HE basic needs of faster, 

smoother sawing and fil- 
ing are met with the Oliver 
Die Making Machines. 
Operating efficiency is 
increased 50 to 60 per 
cent over hand methods in 
the making of precision 
dies, gages, cams, templates 
and similar products re- 
quiring rapid and accurate 
filing, sawing and lapping 
operations. 


Send for literature describ- 
ing the line of Oliver Die 
Making Machines! 


1436 Maumee St., E. 


We also build Drill Grinders, 

Tool and Cutter Grinders, 

Face Mill Grinders, Tem- 
plate Tool Bit Grinders. 
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OLIVER INSTRUMENT COMPANY 


Adrian, Mich. 











SELF CENTERING 
SHAFT VISE 





IN ANY SHOP 


This modern machine vise is a ‘‘natural" because 
it just naturally is an asset to any macuine shop. 
For machining slots and keyways in shafts or 
spindles, %” to 3%” diameter — suitable for 
horizontal or vertical mounting. Setting of vise 
remains unaltered for all work diameters — in- 
sures accurate radial cuts. Hardened V jaw re- 
versible in vise — equal movement of two jaws 
locates shafts correctly in V jaw. 


Base size 8” x 74%”. Approx. wt. 80 Ibs. 


Write for circular. <j» 
Jae PRODUCTO 
MACHINE COMPANY 


990 HOUSATONIC AVE., BRIDGEPORT, CONN. 
3017 MEDBURY DETROIT, MICHIGAN 





























Specially treated 
to Rockwell ‘*C’’ 
62-65, and are not 
brittle. 























Hundreds of Users Prefer 


~ buat TOOL BITS 


Where the 


“GOING IS TOUGH” 


Use Gold Tip and Blue 
Nose Bits on tough jobs 
like this and watch re- 
sults. 






pars 
















Center Drills ... Lathe 
Mandrels ... Keyway Cutters 
..- Dovetails ... Form 
Ground Tools 




















Send for Catalog and Prices 





Ws, 


TOOL COMPANY 


14236 Birwood Detroit, Mich. 
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PORTABLE ELECTRIC HONING and FILING TOOL 


(RECIPROCATING ACTION) 


ELIMINATES HAND OPERATIONS! 





Just off the press — Precision Production Tool Catalog No. 42 


acm T L PA 200 CHURCH STREET 
NEW YORK, N. Y. 


MODEL C—34” STROKE 
MODEL E—!,,” STROKE 


Conserves time and energy by me- 
chanically reproducing the natural 
push and pull action of hand opera- 
tions . . . filing, honing, polish- 
ing, sanding, sawing, etc.... when 
equipped with the proper accessories. 
Will prove a boon to every Tool, 
Die, Mold, and Machine Shop. 


Prompt delivery from stock! 


























raven iantaibore Sets 


These handy Gairing kits speed production on all coun- 
terboring and spotfacing operations. Available in seven 
sets containing a neatly boxed assortment of interchange- 
able counterbores, pilots and holders. Write today for 
prices and literature. 


THE GAIRING TOOL CO., Detroit, Michigan 


For a quarter century specialists in fine cutting tools. 


This set consists 
of one Type B-2 
holder, 9 cutters 
ranging from 3%” 
to 1%”, 9 pilots 
from 4” to 7%” 
and 2 countersinks 
%” dia—70° and 
82°. 
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RECISION GAGE MAKERS 


We have designed and built special gages of 
every type and description for a number of 
leading production manufacturers. Our facili- 
ties for designing and making precision gages 
and jig and fixture work are among the best. 


Continuous special training of skilled crafts- 
men assures the finest precision work to meet 
the most rigid specifications of leading users 
of precision gages, gaging fixtures and small 


stamping dies. 
x * 


TOOLS & GAGES, INC. 


IN BUSINESS SINCE 1999 
3112 East 63rd Street 
Cleveland, Ohio 

















A aah 
\\* a — a 
Q \\). HOLDING POWER: 






















requirements. 


They're accurately milled, with die- 
cut threads, and heat-treated for 
approximately 145,000 pounds per 


square inch. 


% Where you need the greatest 
possible strength, Mac-it Hex 
Head Cap Screws will meet your 







For Hexagon Head Cap Screws 
That HOLD... ry 
SPECIFY 






STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland Ohio 
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diameters. 





There is a Bokum Boring Tool available 


Send for folder E-1139 giving complete 
range of sizes and prices. 








to meet any size requirement up to the ca- BOKUM TOOLS 
pacity of the machine on which the tool will go eee Sete ote —_ 


poses: (1) Style A, for 


be used, from diameters of 3/32” to infinite general boring, (2) Style 


B, for facing and bot- 
toming, and (3) Style 
= for internal thread- 
ng. 














BUY WAR BONDS 


14775 Wildemere Ave. 


ESTO, BOKUM TOOL CO. “75% 



















Mechanical 
Filing With 
Machine 
Files 
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Mechanical 
@ Filing with 
Files 





Reduce costs and improve quality 
with this TRIPLE-PURPOSE Machine 


A versatile bench type machine for all three major 
production steps in the die-making process—sawing, 
filing and stoning. Quality built throughout to stand up 
lenger and produce more accurate work. Forced-feed 
lubrication plus hardened and ground shafts running in 
bronze bushings combine to minimize wear and prolong 
life. Maintained accuracy is secured through holding 
chuck and clamping device which provide positive file 
alignment, and balanced moving parts which operate 
without vibration. Write for descriptive literature. 


ILLINOIS TOOL WORKS 


Manufacturers of Metal Cutting Tools and 
Shakeproof Products 
2501 N. Keeler Avenue Chicago, Illinois 
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P e 
me 0 ) surplus pow s and m 

nstruction ani atterns, "100 ww s 
co n dies, castings, P® Ask {or complete ucts CO. \inois 
Motor Q METAL PROD chicago, 1 
Motor. ae N. Kil dare Ave- 
-24 
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2000 Delicate Reeds Daily for 1st American Made Frequency Meter 


“The new model 30-F Vibrating Reed Frequency Meter manufactured under Triplett patents pending, 
incorporates a precisely shaped special spring material metal reed .0045” thick. 

“This meter of exclusively American manufacture requires 10 accurately shaped vibrating reeds which 
are rapidly and economically produced by women operators with DI-ACRO EQUIPMENT. 

“The reed material is sheared to size on the DI-ACRO Shear by the girl in the background. The 
operator in the foreground is forming reed to a 90° angle with a .010” precisely formed radius at point 
of angle. 

“These DI-ACRO Units 
are used exclusively by 
women operators and 
are considered particu- 
larly suitable for them, 
Little maintenance has 
been required during 4 
months of heavy produc- 
tion.”” Very truly yours, 
J-B-T INSTRUMENTS, 
ne. (signed) 
Roland M. Bixler, 
General Manager 


“qi ACCURACY wITNOUT ONS 
“erston mack 


Write for Catalog 


O’NEIL-IRWIN 
MFG. CO. 


315 8th Ave. S., 
Minneapolis, Minn. 
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OOD Machine Bolts MUST have these impor- 
tant features: (1) Strength. (2) Flat even bearing 
surface on the under side of the head that is square 
with the body of bolt. (3) Clean cut threads that will 
not bind. 


All these features are to be found in Boyar-Schultz 
SMB Bolts. They are strong and tough, made of spe- 
cial, heat treated steel. Heads are machined square 
with body which assures solid flat contact with Tee- 
slot, safeguarding the machine’s accuracy. Threads 
are carefully cut to permit firm adjustment that will 
hold work for heavy machine cuts. 

To get fullest advantage of the features of SMB Bolts, 
be sure to use heat treated SMB Nuts and Washers. 
Nut threads are carefully cut square with face. 





BOYAR-SCHULTZ CORPORATION 


2112-P Walnut Street Chicago, Illinois 


Boyar-Schultz SMB Machine Bolts 
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In War, as in Peace.. 


a CERRO ALLOYS ° 


SAVE TIME and CUT COSTS! 


Lr plod yond] WAS ACEXK 


CERROMATRIX (Melting Temp. 250° F.) For securing punch and die parts, 
anchoring machine parts without expensive drive fits, short run forming dies and 
other metal-working applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in bending thin-walled 
tubing to small radii. Easily removed in boiling water. Also used for aircraft 
assembly jigs, templates for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately proof-cast cavities 
such as molds, gun chambers, forging dies, etc. and for many similar applications. 


Yori 


REPRESENTATIVES AND DISTRIBUTORS 


Brklyn., N. Y., Belmt. Smelt. & Ref. Wks. St. Louis, Mo., Metal Goods Corporation 
Ansonia, Conn., Jackson Associates 


: Kansas City, Mo., Metal Goods Corporation 
op As t 

aan athe ae decals Oo. New Orleans, La., Metal Goods Corporation 
Detroit, ~~ Castaloy Corp. Dallas, Tex., Metal Goods Corporation 
Chicago, Ill., Sterling Products Co., Inc. 
Moline, Til., Sterling Products Co., Inc. Seanten, — pe eng eee 
Milwaukee. Wis., Harry C. Kettleson. Inc. Los Ang., Cal., Castaloy Corp. 
Minneapolis, Minn., Northern Machinery Montreal, Can., Dominian Merchants, Ltd. 

& Supply Co. London, Eng., Min. & Chem. Prod., Ltd. 


CERRO DE PASCO (OR CORPORATION 


40 WALL STREET . - i ee ao Ge, Dee 
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Knurling of Socket 
Screws originated 
with “Unbrako” 
years ago. 

















SPEED Assembly 
uit 


D 








Reg. U.S. Pat. Off. 


Knurled SOCKET HEAD CAP SCREWS 


Try “Unbrako”’ Socket Head Cap Screws and find out how the 
knurled heads speed the job—and reduce lost motion 

The knurling gives a firm grip, prevents slipping, so that the 
fingers—handiest of wrenches—can be used to best advantage. 
Knurled heads can be gripped by pliers for making minor 
adjustments. ‘‘Unbrako’’ Screws have unbelievable strength— 
are precision made. Deliveries are better than usual. Write 
for Catalog—today. 

Sizes: No. 4 to 12” diameter. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 600 
—— BRANCHES —— 
BOSTON + DETROIT + INDIANAPOLIS » CHICAGO « ST. LOUIS + SAN FRANCISCO 














TOOL SETTING GAUGE 


SAVES 
TIME — LABOR 











Today time is too vital—labor too essential 
—to risk the waste of both because of inac- 
curacies in setting boring tools. Here the 
Bartelt Tool Setting Gauge enables inexperi- 
enced men and women to accurately and 
speedily set cutting tools in boring bars. 


Production is speeded, costly errors are elim- 
inated, and the facilities of the inexperienced 
are utilized advantageously. 


This Gauge may also. be used for milling 
machine setups, planer setups, as a height 
gauge, as a depth gauge, and for layout and 
inspection. 


Send for illustrated literature 


BARTELT ENGINEERING COMPANY 


1216 Partridge Avenue 


Beloit, Wisconsin 
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The Drive To 
Greater Production 


Ss. 


OUTPUT—not age—is the measure of 
value of machine tools today. But full 
output is impossible without a modern, 
close connected, unit drive. Motorize 
now, not merely for more production 
but maximum production. Get a 
Berkeley—the drive that’s built for to- 
day’s deeper cuts at higher speeds. The « 





for Lathes @ Shapers @ 
Planers @ Milling Machines 
e@ Punch or Drill Presses eo 
Grinders of Ali Types @ Any 
Machine Tool 


Berkeley engineered welded steel brac- 
ket makes it the simplest of installa- 
tions. They fit—every time! Let us 
tell you why. 


BERKELEY EQUIPMENT COMPANY - ‘banvicce, toc 
Write for Bulletin 


Berkeley Power Drives 


V-BELT *% HELICAL GEAR *% TRANSMISSION 











pak 5 


Speed - Smoothness - Accuracy 
WITH THE 


LEACH EXTERNAL GRINDER 


On small parts up to 7” in diameter, 11” in 
length. 

Massive base and pedestal. Extra bearing area. 
452 square inches of hand scraped bearing sur- 
faces. Power feed—six table speeds—microme- 
ter adjusted tail stock with spring action. Work 
spindle mounted on two precision roller bear- 
ings. Wheel head spindle mounted on three pre- 
cision Wall bearings. Hardened and ground tail 
stock and dead center spindles. 


ee rartO ONS 

Table Feeds—%”, 174”, 1%”, 2%”, 33%” per 
minute. 

Work Spindle Speeds-—73-104-144-213-294 revolu- 
tions per minute. 

Wheel Spindle Speed—2750 rpm. Spring Action 
Tail Stock. 

Capacity %” to 7” eo 34” to 11” length. 

Wheel—10” x %” 2”. Tank Capacity—3% 
gallons. 

Spindle Motor—% hp, AC, 60 Cycle, 110/220 Volt. 
Wheel Head Motor—1 hp, AC, 60 Cycle, 110/ ’ 
220 Volt. Regular equipment includes emery 
wheel, diamond wheel dresser, belts and 
wrenches. 

EXCLUSIVE SELLING AGENTS 


A LEACH DISTRIBUTOR IN ALL PRINCIPAL CITIES 


H. LEACH MACHINERY CO. 


= 











385 Charles St., Providence, R. |. 
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For’ 
Safety - Economy - Efficiency 
CORY 4 use 
SAFETY : ’ ; : 
vse RN | VICTORY SAFETY HAMMERS 
‘ —_ No mushrooming — No chipping 
Perfect Balance 


VICTORY SAFETY HAMMER CORP. 


Mfg. Soft Metal Hammers and Mauls 
East Orange, N. J. Tel. ORange 4-1279 























For Increased ~~ RUTHMAN === 
Production | GUSHER 
use—SAFETY Wedge Grip COOLANT PUMPS 


IT’S 
NEW 


MODEL 5-P3 


Mounting flange of this 
new Gusher Pump is 
comparatively large. In- 
terchangeable with larger 
Gushers. Right or left 
discharge. 1/10 H. P. 
Capacity: 10 g. p. m. 
There’s a Gusher to 
meet your needs. Write! 













@ No Spalling. 

@ No Mushrooming. 

@ For Tough Stamping Jobs. 

@ Deeper Impressions. 

@ Knurled Sides Assures Positive Grip. 


@ More Safety. THE 
@ Any Size Character 1%” to 1”. RUTHMAN 
Write for Prices and Literature. MACHINERY 
COMPANY 


M. E. CUNNINGHAM CO. 


d., Cincinnati, 0. 
104 E. Carson St. Pittsburgh, Pa. ae eae 














PLASTIC NAME PLATES 


Dial Faces, Charts, Instruction Plates, Scales, Etc. 
PRINTED AND LAMINATED VINYLITE OR CELLULOSE Near ti: 
TOUGH, NON-INFLAMMABLE, PERMANENT PLASTIC MATERIALS 





Let Us Estimate Your Requirements .., Write for Samples and Prices. 


THE HOPP PRESS, INC. 


460 W. 34th STREET DEPT'T” NEW YORK, N.Y. 
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MULTIPLE THREAD MILLING HOBS @ 
in any thread system, any thread angle, any thread form. Up to 7” O.D. 
and 4” thread length for external or internal threading. 

Tolerances: Cut on machines adjustable for tolerances up to 1/10,000’. 

All hobs demagnetized, relieving chips immediately. 

“For quick action call plant at Clinton, Indiana, Telephone 85” 
DELIVERY TIME: 


U. S. MACHINE TOOL MFG. CORPORATION 
106 SOUTH SIXTH STREET 


from one week on. 


TERRE HAUTE, INDIANA 








announced by R. M. Severance, owner of 


, . : built collet chucks 

for IMMEDIATE Shipment we're turning out 

Ord h mT . : , daily to help Amer- 
rder where you'll get action. Bissett’s lca’s arms produc 

greatly expanded facilities assure you tion. 

better service on all your steel needs. The Universal collet 


ON HAND: 

Aircraft Steels * Alloy 
Steels * Ball Bearing 
Steel * Boiler Tubes 
* Chisel Steel * Cold 
Finished Steels * Cum- 
berland Ground Shafts 
* Drill Rod 
Speed Tool Bits * S.A.E. 


ORMATION of a new corporation, 
known as Severance Tool, Inc., to 
take over the operation of all Severance 
Tool Company service branches, has been 


Steels 


Steels 


* 
* Strip Steels * Spring 
Tool Steels 
* Tool Steel Tubing 


FREE BISSETT CATALOG » 


* 


Severance Forms 


New Tool Firm 


Severance Tool Company. 










Comp, 


High 


Steel 
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THE Bigger 


ay 
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945 E. 67th St. + Cleveland, Ohio « HEnderson 0995 





FIRST COMPANY 
IN AMERICA TO WIN COV- 
ETED 20% BOND FLAG 


When each of the 
550 of us here at 
Universal helped 
give the Allied cause 
a boost by being 
America’s first in- 
dustrial plant to 
subscribe 20% for 
War Bonds we were 
mighty proud. 

























But we're even more 
proud of the big 
volume of precision 


chuck shown here 
has ground threads, 
ample room for tool 
feed out and is 
ideal for holding 
end mills, keyway 
cutters, drills, etc. 
Write for facts. 


UNIVERSAL 


ENGINEERING COMPANY 
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FRANKENMUTH, MICH. 
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The HAMIL 


Super Sen 





MUEHLMATT 


DRILLING MACHINE 





Out-Performs 'Em All 
Precisely positioned and drilled 
tiny holes from .004 to %” dia. 
An indispensable aid to pro- 
Use it and 


TON 


tive 


duction. 





Write 
Dept. T-12 


for details 








SAVE ON SMALL DRILLS 


ill 








THE HAMILTON TOOL CO. 


Ninth and Hanover Streets, 
HAMILTON 














ARMSTRONG: 


SYSTEM of TOOL HOLDERS 





Save: all Forging 
10% Grinding 
90% High Speed Steel 


250 


Shapes 


THREADING 


Sid « 


A complete system of permanent THREADING 
multi-purpose tools, each of which 1 
does the work of a complete set a 
of forged tools . . tools for every —_— 
operation on lathes, planers, slot- i 
ters and shapers that take cutters 
any mechanic can quickly grind 
from stock shapes of high speed 
steel. 

Write for Catalog C-39 


ARMSTRONG BROS. TOOL CO 
“The Tool Holder People’’ 
340 N. Francisco Ave., 





BORING 


Sonne 
Chicago, 


U.S.A. 
Eastern Warehouse & Sales: 
199 LaFayette St., New York 





BORING 
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DID YOU GET YOUR SAMPLE OF 


TAMMS BLUE LAYOUT DOPE? 


Speeds layout on all metals. Gives 
clean accurate detail. Won’t chip, 
crack or flake off. Comes 8 oz. brush- 
in cans, also pts., qts., gals., drums. 


TAMMS SILICA CO., 228 N. LaSalle St., Chicago, Ill. 





HARDENED AND GROUND 
END MILL HOLDERS 











These Holders are available with 
straight ground holes for end mills 
with 4”, 34”,14”", 5%” and 34” shanks. 
Immediate Delivery 
RUSNOK TOOL WORKS 
4840 W. North Ave., Chicago 








THE HARTFORD SUPER-SPACER 
Drastically reduces setup time — saving 
time of key men—and adds to time avail- 
able for actual operation. Interchangeable 
mask plates insure tool room accuracy. 
Speeds and feeds are limited only by the 
power of the machine and the capacity 
of the holding means. 


Circular illustrating numerous applica- 
tions on request. 


THE HARTFORD SPECIAL MACHINERY CO. 


261 HOMESTEAD AVE ©» HARTFORD CONN 
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ABRASIVE CUT-OFF MACHINES 

Bridgeport Safety Emery Wheel Co., 
301 W. Broad St., Bridgeport, 
Conn. 


ABRASIVE PAPER AND CLOTH 
as i eemiatae Co., Niagara Falls, 


Norton Co., Worcester, Mass. (Behr- 
Manning Div.) 

Walls Sales Corp., 97 Warren St., 
New York, N. Y. 


ANGLE PLATES 
Smith Tool & Engrg. Co., 815 N 
Wingert St., Bucyrus, O 


ReRONSL.INS MACHINES—Auto- 

matic 

Sommer & Adams Co., The, 18511 
Euclid Ave., Cleveland, 0. 


BENCH CENTERS 
American Gauge Co., 
St., Dayton, O 


The, 128 Bayard 


BENCHES 
Challenge Machinery Co., Grand 
Haven, Mich. 


BENDERS—Metal 
O’Neil-Irwin Mfg. Co., 315 8th Ave., 
So., Minneapolis, Minn. 


BLADES—Centerless Grinder 
Metal Carbides Corp., Youngstown, O 


BLADES—Cutting Off 
Empire Tool Co., 8780 Grinnell Ave., 
Detroit, Mich. 


BLOWERS 

Johnson Gas Appliance Company, 560 
E Avenue, N.W., Cedar Rapids, Ia. 

Strong, Carlisle & Hammond Co., 
1392 W. Third St., Cleveland, O 


BOLTS—Stripper 

Danly Machine Specialties, Inc., 2100 
So. 52nd Ave., Chicago, Ill. 

Die Supply Co., 4751 Hough Ave.. 
Cleveland, O. 

Holo-Krome Screw Corp., Hartford, 


n. 
Manufacturers Supply Co., 2640 Car- 
negie Ave., Cleveland, O. 


BOLTS—Eye & T Slot 

Armstrong Bros. Tool Co., 340 N 
Francisco Ave., Chicago, Ill 

Boyar-Schultz Corp., 2112-P Walnut 
8t., Chicago, Ill. 
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BORING BARS 


Armstrong Bros. Tool Co 340 N 
Francisco Ave., Chicago, Ill. 

Michigan Tool Co., 7171 E. MeNichols 
Rd., Detroit, Mich 

State Mfg. & Construction Co., Frank 
lin, O. 


BORING HEADS—Offset 
Precision Tool Co., The, P. O. Box 
155, Brooklyn, N. Y. 


BORING MILL—Horizontal 

DeVlieg Machine Co., 450 Fair Ave., 
Ferndale, Mich. 

Yoder Sales Co., Cleveland, O 


BORING TOOLS 

Bokum Tool Co., 14775 
Ave., Detroit, Mich. 

—_ Sterling Steel Co., McKeesport, 


Wildemere 


a. 
Gairing Tool Co., Roosevelt Park 
Annex, Detroit, Mich. 
Park Ave., Sycamore, Ill. 


BRAKES 
O’Neil-Irwin Mfg. Co., 315 8th Ave., 
Minneapolis, Minn. 


BROACHING MACHINE 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Colonial Broach Co., 147 Jos. Campau 
St.. Detroit, Mich 

Michigan Tool Co., 7171 E. MeNichols 
Rd., Detroit, Mich 

Thompson Grinder Co., Springfield O 

BURNERS—Gas & Oil Furnace 

Johnson Gas Appliance Company, 560 
E Avenue, N.W., Cedar Rapids, Ia. 


Strong, Carlisle & Hammond Co., 
1392 W. Third St., Cleveland, O 
BURS—Rotary 


Martindale Electric Co., 
Ave., Cleveland, 0. 


BUSHINGS—Die 

Acme Industrial Co., 206 No. Laflin 
St., Chicago, Ill. 

Danly Machine Specialties, Inc., 2100 
So. 52nd Ave., Chicago, Ill. 

Die Supply Co., 4751 
Cleveland, O. 


BUSHINGS—Drill 

Acme Industrial Co., 206 No. Laflin 
St., Chicago, Ill. 

Colonial Bushings, Inc., 145 Jes Cam- 
pau St., Detroit, Mich. 

Metal Carbides Corporation, Youngs- 
town, O 

Universal Engineering Co., Franken- 
muth, Mich. 
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Hough Ave. 


CALIPERS 
Lufkin Rule Co., Saginaw, Mich. 
Starrett Company, L. 8., Athol, Mass. 





CAMS 

Gorton Machine Co., George, 1319 
Racine St., Racine, Wis. 

Hartford Special Machinery Co., 281 
Homestead Ave., Hartford, Conn. 


CARBIDE TOOLS AND BLANKS 
Carboloy Company, 11109 E. Eight 
Mile Rd., Detroit, Mich. 
Ex-Cell-O Corporation, 1202 Oakman 
Blvd., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, 


Pa. 

McKenna Metals Company, 500 Lloyd 
Ave., Latrobe,, Pa. 

Willey’s Carbide Tool Co., 1340 W. 
Vernor Highway, Detroit, Mich. 


CARBIDE TOOLS—Sintered 
—— Steel Co., McKeesport, 
a. 


CASTINGS—Air and Oil 

Tool Steel Cast to Shape 

Forging and Casting Corp., The, 
Ferndale (Detroit), Mich. 


Hardening 


CASTINGS—Nitri-Cast-Iron 
Forging and Casting Corp., The, 
Ferndale (Detroit), Mich. 


CENTER DRILLS 
Tru-Cut Tool Co., 
Detroit, Mich. 


14236 Birwood 


CENTERS 

Chicago Manufacturing & Distributing 
Co., Dept. J-11, 28 W. 46 St., 
Chicago, II. 

Ideal Commutator Dresser Co., 4153 
Park Ave., Sycamore, Ill. 


CERROBEND . 
Cerro de Pasco Copper Corp., 40 Wall 
St.. New York. N. Y. 


CERROMATRIX : 
Cerro de Pasco Copper Corp., 40 Wall 
St., New York, N. Y. 


CHILL CHESTS . 

Kold-Hold Manufacturing Co., 445 N. 
Grand Ave., Lansing, Mich. 

Revco, Inc., Adrian, Mich. 


CHUCKS—Collet 

Gorton Machine Co., George, 1319 
Racine St., Racine, Wis. 

Hardinge Brothers, Inc., Elmira, 


Tomkins-Johnson Co., The, 630 North 
Mechanic St., Jackson, Mich. 

Universal Engineering Co., Franken- 
muth, Mich. 
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@POSITIVE, 
SENSITIVE 





Yj ALIGNMENT 
Yj at all times. 
Yj @eEASY TO 


OPERATE 
with one hand. 


@ FULL VISION 
and CONTROL 
over job. 





DP 


DIE-SET MACHINE 


O pry-bars or hammers necessary 

in separating punches from dies 
when you use this Lacey Die-Set Ma- 
chine. Easy to operate, it aligns 
punches to dies quickly and efficiently. 
The large handwheel which provides 
for sensitive, accurate lining up makes 
it possible for the tool maker to shear-in 
certain types of dies. 


Equipped with safety stop for any 
position of ram, this machine cuts down 
toolroom time and costs in tooling up. 
and improves die making and the fin- 
ished product. 


PROMPT DELIVERY 



















































R E I D A NECESSITY IN EVERY PLANT 
WHERE ACCURACY IS DESIRED 
MAST E R THOROUGHLY NORMALIZED and 
WEATHER SEASONED. 
PLANED & SCRAPED on same 3-POINT 
P L A 7 E Q BEARING on which they will rest in use. 
GUARANTEED ACCURACY within .0003” 
on a 24” x 36” size. 





AVAILABLE PLANED and SCRAPED 
in standard sizes 12” x 18” to 36” x 72”. 
THE ONLY PLATE that has a 50% trade in 
value when purchasing a new REID plate. 
Prompt delivery on priority orders. 

TOOL ENGINEERING SERVICE COMPANY, INC. 
245 Washington Ave. Nutley, N. J. 

















BURKE 


MILLING MACHINES and ATTACHMENTS 


Designed especially for the profitable handling 
of small and difficult work on a production 
basis. Burke Milling Machines are available 
in sizes Nos. 1, 2, 3 and 4, all motor driven. 
Illustrated No. 4 Motor Driven Machine 


mounted on cabinet column. Write 
for complete details. 


BURKE MACHINE TOOL CO. 


301ffE. 16th St. Conneaut, Ohio 
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CLAMPS 
— Machine aon. Inc., 2100 
So. 52nd Ave., Chie ll. 
Detroit Stamping Co. "344 Midland 
Ave., Detroit, ich. 
Gibson Co., The Wm. D., 1800 Cly- 
Ave., Chicago, Til. (Div. of 


Knu-Vise, Incorporated, 1332 Plum 
St., Detroit, Mich. 

Lufkin Bule Co., Saginaw, Mich. 

Mead Specialties Co., 15 So. Market 
St., Dept. 9-HA, Chicago, Ill 


CLAMPS—Die 
i ~W Machine Specialties, Inc., 2100 
53nd Ave., Chicago, Ill. 


CLAMPS—Toggle 
Danly Machine Specialties, Inc., 2100 
So. d@ Ave., Chicago, Ill. 
Detroit Die Set Corp., 2895 W. Grand 
Blvd., Detroit, Mich. 
Detroit Stamping. Co.. 344 Midland 
ch 


Knu-Vise, Incorporated, 1332 Plum 
St., Detroit, Mich. 


CLIPS 

Gibson Co., The Wm. D., 1800 Cly- 
bourn Ave., Chicago, Ill. (Div. of 
Associated Spring Corp.) 


CLUTCHES 
Conway Clutch Co., P.O. Station B., 
Cincinnati, O. 


COLLET INDEX FIXTURES 
Herdjace Brothers, Inc., Elmira, 


Zagar Tool, Inc., 23881 Lakeland 
Blvd., Cleveland, O. 


COLLETS 

Atlas Press Co., 1212 N 
Kalamazoo, Mich. 

General Die-Stamping-Tool Corp., 265 
Canal St., New York, New York 

Hardinge Brothers, Inc., Elmira, 


Pitcher St., 


. ¥. 
Rivett-Lathe & Grinder, Inc., Brigh- 
ton, Boston, Mass. 
Van Norman Machine Tool Co., 
Springfield, Mass. 


COMPOSITE DIE SECTION STEEL 
= -Sterling Steel Co., McKeesport, 


Porsing and Casting Corp., The, 
Ferndale, Mich. 

Jessop Steel , a 610 Green S8t., 
Washington, 


COOLANT SYSTEMS 
Gray-Mills Co., 211 W. Ontario St.. 
Chicago, Ill. 


CONTOUR METAL-WORKING MA- 
CHINE! 


Continental Machines, Inc., 1303 8S. 
Washington Ave., Minneapolis, 


COUNTERBORES 
Carboloy Co., Inc., 11109 E. 8 Mile 
Blvd., Detroit, Mich. 
= Twist Drill Co., 1242 E 
9 St., Cleveland, O. 
igh: -Sterling Steel Co., McKeesport, 


Gairing Tool Co., Roosevelt Park 
ex, Detroit, Mich. 
Michigan Tool Co., 7171 E. McNichols 
Rd., Detroit, Mich. 
am Co., 2985 Charlevoix 
Ave., Detroit, Mich. 


COUNTERSINKS 
Gairing Tool Co., Roosevelt Park 
Annex, Detroit, Mich. 


pa a ag deter 
Smith Power Transmission Co., 1545 
E. 23 St., Cleveland, 0. 
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CRANES 
American MonoRail Co., 13131 Athens 
Ave., Cleveland, Ohio 


CROBALT 
Crobalt, Inc., Dept. A, Ann Arbor, 
Mich. 


CUTTERS—Boring 
Gairing Tool Co., Roosevelt Park 
Annex, Detroit, Mich. 


CUTTERS—Die Sinking 

Gairing Tool Co., Roosevelt Park An 
nex, Detroit, Mich. 

Gorton Machine Co., George, 1319 
Racine St., Racine, Wis. 

Tomkins-Johnson Co., The, 630 North 
Mechanic 8t., Jackson, Mich. 


CUTTERS—Hard Carbide 
Firth-Sterling Steel Co., McKeesport, 
> 


Pa. 
McKenna Metals Co., 500 Lloyd Ave., 
Latrobe, Pa. 


CUTTERS—Milling 

Atlas Press Co., dg N. Pitcher St., 
Kalamazoo, Mic 

Ex-Celle-O Corp., i202 Oakland Blvd., 
Detroit, Mich 

wii ca Sterling Steel Co., McKeesport, 


Gairing Tool Co., The, Roosevelt Park 
Annex, Detroit, Mich. 

Martindale Electric Co., 1417 Hird 
Ave., Cleveland, O. 

Michigan Tool Co., 7171 E. McNichols 
Rd., Detroit, Mich 

Putnam Tool 0., 2985 Charlevoix 
Ave., Detroit, Mich. 

Severance Tool Co., 1506 E. Genesee 
Ave., Saginaw, Mich. 

Tomkins-Johnson Co., The, 630 North 
Mechanic 8t., Jackson, Mich. 


CUTTING TOOLS 
American Cutter & Engineering Corp., 
Warren, Mich. 


CYLINDERS—Hydraulie 
Tomkins-Johnson Co., The, 630 North 
Mechanic St., Jackson, Mich. 


CYLINDERS—Pneumatic 
Tomkins-Johnson Co., The, 630 North 
Mechanic St., Jackson, Mich. 


DEMAGNETIZERS 
Alofs Mfg. Co., 1619 =? Ave., 


L-W Chuck Co., 1 North St., Toledo, O 
Welch Industries, Inc., “20000 ‘W. 
Eight Mile Rd., Detroit, Mich. 


DESIGNING AND DRAFTING 
— Machinery Co., Springfield, 
ass. 


DIAMOND STONES 
Carborundum Co., Niagara Falls, 


Norton ‘Company, Worcester, Mass. 


DIAMOND TOOLS 

American Diamond Tool and Gauge 
Co., 15924 Woodingham, Detroit, 
Mich 

Christensen Diamond Tool Co., 3688 
E. Willis, Detroit, Mich. 

. Tool Co., 987 E. 41st St., 

ca 4 

Koebel iament Tool Co., 9444 Grin 

nell Ave., Detroit, Mich. 


DIAMOND WHEELS 
Sesngesaces Co., Niagara Falls, 


Norton Company, Worcester, Mass. 


DIE CENTERS—Hard Carbide 
Firth-Sterling Steel Co., MeKeesport, 


Pa. 
McKenna Metals Co., 500 Lioyd Ave., 
Latrobe, Pa. 





DIE CUSHIONS—Pneumatic 
Dayton-Rogers Mfg. Co., Minneapolis, 
inn. 


DIE FILING MACHINES 

Atlas Equipment Co., 101 8. Clinton 
t., Chicago, > 

Illinois Tool Works, 2503 N. Keeler 
Ave., Chicago, Ill. 

Industrial Engineering Co., 141 W. 
Jackson Blivd., Chicago, Ill. 

Marburg Bros., Inc., 88-92 West St.. 
New York, N. Y. 

Oliver Instrument Co., 1486 Maumee 
St., E., Adrian, Mich. 


DIE HANDLING TRUCKS 
Hamilton Tool Co., Ninth and Hanover 
Sts., Hamilton, O. 


DIE MAKERS SUPPLIES 
Acme Industrial Co., 206 No. Laflin 
St., Chicago, Ill. 

Carboloy Co., Inc., 11109 E. 8 Mile 
Blyd., Detroit, Mich 
Danly Machine Specialties, Inc., 2100 

So. 52nd Ave., Chica: Th. 
Detroit Die Set Corp., 
Blvd., Detroit, Mich. 





95 W. Grand 





DIE MAKING MACHINES 
Continental Machines, Inc., 1803 8. 
Washington Ave., Minneapolis, 


nn. 

Harvey Manufacturing Corp., 163 
Grand Jt., New York, 

Oliver Instrument Co., 1486 Maumee 
St., E., Adrian, Mich. 


DIE SECTIONS—Composite Steel 

Forging and Casting Corp., Ferndale 
(Detroit), Mich. 

Jessop Steel Co., 610 Green &t., 
Washington, Pa. 


DIE SECTIONS—Forged 

Ajax Steel and Forge Co., 205 Adair 
St., Detroit, Mich 

Forging and Casting Corp., The, 
Ferndale, Mich. 


DIE SET MACHINES 
Marburg Bros., Inc., 88-92 West St., 
New York, N. Y. 


DIE SETS 

Danly Machine Specialties, Inc., 2100 
So. 52nd Ave., Chicago, Ill. 

Detroit Die Set Corp., 2895 W. Grand 
Blvd., Detroit, Mich. 

Die Supply Co., 4751 Hough Ave., 
Cleveland, O. 

Producto Machine Ce., The, 990 
Housatonic Ave., Bridgeport, Conn. 


DIE STEEL—See Steel Tool & Die 


DIE SUBSTITUTE MACHINES 
O’Neil-Irwin Mfg. Co., 315 8th Ave., 
So., Minneapoils, Minn. 


DIE TRUCK 
Modern Motor Drives, Inc., Elkhart, 
Ind. 


DIES—Adjustable 
Whistler & Sons, Inc., S. B., 752- 
756 Military Rd., Buffalo, N. Y. 


DIES—Carbide 
Tungsten Electric Corp., 574 89th 
St., Union City, N. J. 


DIES—Punching and Notching 

Strippit Corporation, The, N. Tona- 
wanda, N. 

Whistler & Sons, Inc., S. B., 752- 
756 Military Rd., Buffalo, N. Y. 


DOWEL PINS 

Acme — Co., 206 No. Laflin 
St., Chica 

Danly Machine Specialties, Inc., 2100 
So. 53nd Ave., Chicago 

Detroit Die Set Corp., 3895 W. Grand 
Blivd., Detroit, Mich. 
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* EVANS High Speed Sieel REAMERS x 
* = . * 
* LOOK AT THESE FEATURES * 
? @ No honing. @ Perfect alignment. @ 50 to 80 thousandths expansion. * 
* @ Will not chatter. @ Full bearing surface. * Cannot fail in slots or oil grooves. rs 
* @ Chrome-like finish. @ Left and right spirals. @ Extension pilets for line-up work. * 
* * 
%* WILL SHIP ON EVANS FLEXIBLE REAMER CO. | WRITE FOR 
¥ 30 DAYS’ TRIAL 4543 Ravenswood Ave. Chicago, IH. CIRCULAR 3 
aa el . | 
pe, j - 
Loc O° Nias 


hein vig Cooler dressing | ‘i 
— AVES 
; — ee. Because: Wing key Tool and Die Steels 
. " eat dissipation | 3 
instruction ee and absolute dia- | 
inhi Vita os. Drill Rod 
Cold Finished Steels 
Steel plus Service 


@ Three grades of diamonds. Common quality $12 per | 
karat. Medium quality $24 per karat. Select quality $48 | 
per karat. (Contour template diamonds supplied only | 
in Medium and Select quality.) 

All diamond sizes 4% to 10 karat are nib mounted for 
immediate shipment . . . Billed subject to approval. Spe- 
cify quality of diamond wanted. We recommend a 
minimum size of one karat for each 6” diameter of grind- 
ing wheel. (24 hour resetting service, $1.00 post paid.) 


Send specifications and prints for prices 
on turning and boring form tools. 


" * 
The PENINSULAR STEEL Co. 


Shellie PA, Booth, Pres. | CLEVELAND: 2224 Lakeside Ave., Phone: CHerry 7173 
935 E. 41st Street CHICAGO, ILL. 


| 


SURFACE GRINDERS = 


The one piece construction and base 
casting of the Grand Rapids Hydraulic 
Feed Surface Grinders assure rigidity and 
permanence of alignment between the 
cross travel ways and the upright head 
ways. 

A one shot lubricating system insures long 
life and practically eliminates oiling time. 









CHICAGO - DAYTON - DETROIT - GRAND RAPIDS - TOLEDO 








Bulletin GL-100 contains many shop application phetographs. 
Send for your copy. 


GALLMEYER & LIVINGSTON CO. 


304 Straight Ave., SW - Grand Rapids, Mich. 
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Die Supply Co., 4751 Hough Ave., 
Cleveland, 0. 

Manufacturers Supply Co., 2640 Car- 
negie Ave., Cleveland, 


DRAWING COMPOUNDS 
Gilron Products Co., 1555 E. 40th 8t., 
Cleveland, O. 


DRESSERS—DIAMOND 

American Diamond Tool and Gauge 
Co., 15924 Woodingham, Detroit, 
Mich. 

Carboloy Co., Inc., 11109 E. 8 Mile 
Rd., Detroit, Mich. 


ace gl agg fos 

Meyers Co., Ww. , Dept. T, 
Bedford, ind” 

Welch Industries, Inc., 20000 W. 
Eight Mile Rd., Detroit, Mich. 


DRESSERS—Radius 

— Gauge Co., 128 Bayard St.. 
Dayt Oo. 

enna Diamond Products Corp., 
-_" 8 N. Ashlard Ave., Chicago, 


Kopec Engr. Co., S. J., 17113 W. 
MeNichols Rd., Detroit, Mich 

Meyers Co., Inc., W. F., Dept. T, 
Bedford, ind. 


DRESSING STICKS 
Carborundum Co., Niagara Falls, 


Norton ‘Company, Worcester, Mass. 


DRILL GRINDING FIXTURE 
Industrial Engineering Co., Ine., 141 
Jackson Blvd., Chicago, Ill. 


DRILL HEADS 
Michigan Industrial Sales Co., 134 
Duffield, Detroit, Mich. 


DRILL HEADS—Adjustable 
Linderme Machine and Tool Co., 12250 
Coyle Ave., Detroit, Mich. 


DRILL JIG—Toggle Action 
Knu-Vise, Incorporated, 1332 Plum 
St., Detroit, Mich. 


DRILL JIG BUSHINGS 

Acme Industrial Co., 206 No. Laflin 
St., Chicago, Ill 

Colonial Bushings, Inc., 145 Jos. Cam- 
pau St., Detroit, Mich. 

Universal Engineering Co., Franken- 
muth, Mich. 


DRILL POINTERS 
Oliver Instrument Co., 1486 E. Mau- 
mee St., Adrian, Mich. 


DRILL PRESSES 

Baker Bros., Inc., Toledo, O. 

= Mfg. Co., 612-N East Vienna 
Ave., Milwaukee, Wis. 

Duro .Metal Products Co., Dept. TP- 
Ay 2649 N. Kildare Ave., Chicago, 


Tl. 
Hamilton Tool Co., Ninth and Han- 
over Sts., Hamilton, O. 


DRILL TABLES 
Kelly Co., The O. S., Dept. JK, 
Springfield, O. 


DRILLING MACHINES—Automatic 
Sommer & Adams Co., The, 1851) 
Euclid Ave., Cleveland, 0. 


Se aa ger 
Black Drill Co., 
Cleveland, O. 


5005 Euclid Ave., 


of LLS—Portable 
Skilsaw, Inc., 5061 Elston Ave., Chi- 
cago, Ill. 


DRILLS—Production 
Kelly Co., The O. S., Dept. JK, 
Springfield, O. 


DRILLS—Twist 
Cleveland Twist Drill Co., 1242 E. 49 
St., Cleveland, O. 
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DRIVE UNITS—Motorized 

Berkeley Equipment Co., Danville, Ill. 

Cullman Wheel Co., 1832 Altgeld 8t., 
Chicago, Ill. 

Drive-All Mfg. Co., 3400 Conner 
Ave., Detroit, Mich. 


DRIVES—Gearshift 
Lima Electric Motor Co., The, 
Lima, © 


DUPLICATOR MACHINES 

ba we Machine Co., George. 1319 
Racine St., Racine, Wis. 

O’Neil-Irwin’ Mfg. Co., 315 8th Ave., 
Minneapolis, Minn. 


ELECTRIC MOTORS 
Lima Electric Motor Co., Lima, O. 


ELEVATING TABLES—Portable 
Hamilton Tool Co., The, Ninth and 
Hanover Sts., Hamilton, O. 


END MILL HOLDERS 
Rusnok Tool Works, 4840 W. North 
Ave., Chicago, Ill. 


END MILLS 

Tomkins-Johnson Co., The, 630 N. 
Mechanic St., Jackson, Mich. 
Putnam Tool Co., 2985 Charlevoix 
Ave., Detroit. Mich. 


ENGINEERING SERVICE 
McKinney Tool & Manufacturing Co., 
1688 Arabella Rd., Cleveland, O. 


ETCHED PLASTICS 
Eastern Etching & Mfg. Co., Grape 
St., Chicopee, Mass. 
4 Press, Inc., The, 460 W. _ 
, pee. F, New York, N. ° 


EXTRACTOR—Broken Tap 
Walton Co., The, 88 Allyn St., Hart 
ford, Conn. 


FILES—Band 
DoAll Co., Ine., 1203 Thacker 8t., 
Des Plaines, Ill. 


FILES—Rotary 

Grobet File Company of America, 412 
Canal St., New York, b § 

Hamilton Tool Co., The, Ninth and 
Hanover Sts., Hamilton, 

Martindale Electric Co., 
Ave., Cleveland, O. 

Severance Tool Co., 1506 E. Genesee 
Ave., Saginaw, Mich. 


1417 Hird 


FILES—Swiss Pattern 
Grobet File Company of America, 412 
Canal St., New York, N. Y. 


FILING MACHINES—Continuous 
Continental Machines, Inc., 1303 
Washington Ave., S., Minneapolis, 
inn. 


FILING MACHINES—Die and Punch 
Marburg Bros., Inc., 88-92 West S8t., 
New York, - 


FLAME HARDENING 
Lakeside Steel Improvement Co., 5418 
Lakeside Ave., Cleveland, O. 


eatin HOLDERS—Screw Ma- 

chine 

Ajax Engr. & Mfg. Co., 14230 Bir- 
wood Ave., Detroit, Mich. 


FORGINGS—Water and Oi! Harden- 
ing 


Forging and Casting Corp., Ferndale 
(Detroit), Mich. 


FURNACES—Case Hardening 

Cooley Electric Mfg. Co., 215 8S. 
Senate Ave., Indianapolis, Ind 

Johnson Gas Appliance Co., 560 E 
Ave., N.W., Cedar Rapids, Ia. 


FURNACES—Electric Heat Treating 
Cooley Electric Mfg. Corp., 215 8S. 
Senate Ave., Indianapolis, Ind. 





ja rg a Speed Stee 

Cooley Electric Mfg. Co., his 8. 
Senate Ave., Indianapolis, Ind. 

Johnson Gas Appliance Co., 560 E 
Avenue, N.W., Cedar Rapids, Ia. 


FURNACES—Tempering and Sraetee 
Cooley Electric Mfg. Co., 
Senate Ave., Indianapolis, oh) 
Despatch Oven Co., 600 8.E. Ninth 
St., Minneapolis, Minn. 
Johnson Gas Appliance Co., 560 E 
Avenue, N.W., Cedar Rapids, Ta. 


GAGE BLOCKS 

Dearborn Gage Co., 22034 Beech 8t., 
Dearborn, Mich. 

Jansson Gage Co., 19212 Glendale, 
Detroit, Mich. 

Lufkin Rule Co., Saginaw, Mich. 

Scherr Co., George, 128-B Lafayette 
St., New York, N. Y. 

Starrett Co., L. S., Athol, Mass. 

Webber Gage Co., 12903 Triskett Rd., 
Cleveland, O. 


GAGE HANDLES 
Federal Tool Corp., 400 N. Leavitt 
St., Chicago, Il. 


GAGES—Carbide Tipped 
McKenna Metals Co., 500 Lloyd Ave., 
Latrobe, Pa. 


GAGES—Center, Depth, Planer Tele- 
scoping, Surface, ete. 

Lufkin Rule Co., Saginaw, Mich. 
Starrett Co., L. S., Athol, Mass. 


GAGES—Dial 

Federal Products Corp., 1 Reservoir 
St., Providence, R. I. 

Starrett Co., L. S., Athol, Mass. 


GAGES—Index Master 
Bunell Machine and Tool Co., 1601 
E. 23 St., Cleveland, Ohio. 


GAGES—Multiple Checking 

Federal Products Corp., 1 Reservoir 
St., Providence, = 4 

Vickers Broach & Gage Co., 1009-15 
Franklin St., Detroit, Mich. 


GAGES—Plug & Rin 

Carboloy Co., 11109 be 8 Mile Blvd, 
Detroit, Mich. 

Federal Products Corp., 
St., Providence, R. I. 

Lauer Tool & Gauge Co., 14265 Bir- 
wood, Detroit, Mich. 

Perfex Gage & Tool Co., 3601 Gay- 
lord, Detroit, Mich 
Scherr Co., Inc., Geo., 128-B_ Laf- 
ayette St., New York, New York 
Turner Gauge Grinding Co., 2624 Hil- 

ton Rd.. Detroit. Mich. 

United Precision Products Co., 3516 
’. Belmont Ave., Chicago, Ill. 
Vickers Broach & Gage Co., 1009-15 

Franklin St., Detroit, Mich. 


1 Reservoir 


GAGES—Precision 

Perfex Gage and Tool Co., 3601 Gay- 
lord, Detroit, Mich 

Tools & Gages, Inc., 3112 E. 68rd 
St., Cleveland, 

Turner Gauge Grinding Co., 2624 Hil- 
ton Rd., Detroit, Mich. 

Vickers Broach & Gage Co., 1009-15 
Franklin St., Detroit, Mich. 


GAG ES—Snap 

Lauer Tool & Gauge Co., 14265 Bir- 
wood, Detroit, Mich. 

Perfex Gage & Tool Co., 3601 Gay- 
lord, Detroit. Mich 

Turner Gage Grinding Co., 2624 Hil- 
ton Rd., Detroit, Mich. 


GAGES—Thread 
Federal Products Corp., 1 Reservoir 
St., Providence, R. I. 

Gufkin Rule Co., Saginaw, Mich. 
Michigan Tool Co., 7171 E. McNichols 
Rd., Detroit, Mich. 
Scherr Co., Inc., Geo., 128-B_ Laf- 
ayette St., New York, New York 

Starrett Co., L. S., Athol, Mass. 
Perfex Gage & Tool Co., 3601 Gay- 
lord, Detroit, Mich. 
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M&L 
PRECISION 
TAPPER 


Taps guided by pre- 
cision leads. Class 3 
& 4 = specifications 
easily met. 4 speeds. 
Ball bearings 
throughout. Avail- 
able as floor model 
(with coolant sys- 
tem) or table model. 


International 
Inside Micrometers 





Highest accuracy 
and finest work- 
manship. | Avail- 
able 144”—6” & 
1144”—12” sets. 


Brand ‘edit Gages 4” — ou 
Handy Knurler, used like pair of pliers. 


BRAND TOOL & SUPPLY CO. 
346 No. Vermont Ave. 














Los Angeles, Cal. 








Li 


MEETING 
DEMANDS 


Maximum production of 
the implements of war 
depends on users of tool 
steels. 





Columbia is all-out for 
its users with all the 
facilities, skill and in- 
genuity at its command. 


Ask for help if you need 
t. 








COLUMBIA TOOL STEEL COMPANY 
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Save 
TIME 
and 
MONEY 
with the 
‘*BLANER’’ 


Universal Hand 
SPRING WINDER 


Every shop and tool room needs it 
. a strong, dependable unit... 
quickly set up in any vise. 


Increases production of hundreds 
of sizes of springs. 


Write for illustrated folder, giving 
complete details 


THE JOHN BLANER COMPANY 


Sharon Be Pennsylvania 






























TO INSTRUCT NEW MEN 
IN THE HANDLING OF 


DIAMOND TOOLS 


we will send you a valu- 
able booklet. No charge, no 
obligation. 


KOEBEL DIAMOND TOOL CO. 
9444 Grinnell Ave., Detroit 


KOEBELITE 


lo F-Vi Le), | ome cele) &) 














Multi-Point, Multi-Set, Multi- | 
Edge and Single Set. Diamonds 
for all Industrial Purposes. 
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GAGES—Tool Setting 
Bartelt Engineering Co., 1214 Part- 
ridge Ave., Beloit, Wisc. 


Vickers Broach & Gage Co., 1009-15 
Franklin St., Detroit, Mich. 

GEARS—Special 

Taylor Machine Co., 1917 E. 6lst, 


Cleveland, O. 


GRINDERS—Abrasive Band and Disk 
Walls Sales Corp., 97 Warren 8t., 
New York, %. 


GRINDERS—Carbide 

Baldor Electric Co., 4305 Duncan 
ve., St. Louis, Mo. 

Delta Mfg. Co., 612-N East Vienna 
Ave., Milwaukee, Wis. 

Hammond Machinery Builders, Inc., 
ond Douglas Ave., Kalamazoo, 
ich. 


GRINDERS—Cutter & Tool 

Boyar-Schultz Corp., 2112-P Walnut 
St., Chicago, Il 

Covel Mfg. Co., Benton Harbor, Mich 

Douglas Machinery Co., 150 Broadway, 
New York, N. Y. 

Gorton Machine Co., George, 1319 
Racine St., Racine, Wis 

Norton Company, Woresster, Mass. 

Oliver Instrument Co., 1436 Maumee 
St., E., Adrian, Mich. 


Scherr Co., Inc., Geo., 128-B Laf 
ayette St., New York, New York 
Thompson Grinder Co., Springfield, O 

GRINDERS—Cylindrical 

Norton Company, Worcester, Mass. 

GRINDERS—Face 

= Safety Emery Wheel Co., 
1301 Broad St., Bridgeport, 
Conn. 

GRINDERS—Hand 


Chicago Wheel and Mfg. Co., 1101 


W. Monroe 8t., Dept. TD, Chi- 
cago, Ill. 
Dumore Company, Dept. 372-J, 


Racine, Wis. 

Duro Metal Products Co., 2649 N. 
Kildare Ave., Dept. TP-24, Chi 
cago, Tl. 

Foredom Elec. Co., 27 Park Place 
New York, N. Y. 

Martindale Electric Co., 1417 Hird 
Ave., Cleveland, O. 


GRINDERS—Hydraulic Feed 
Gallmeyer & Livingston Co., 304 


Straight Ave., S.W., Grand Rap- 
ids, Mich. 
G RINDERS—Internal 
Leach Machinery Co., H., 385 Charles 
St., Providence, R. I. 
Majestic Tool & Mfg. Co., 2946 
Woodbridge St., E., Detroit, Mich 
Sav-way Industries, 4877 E. 8 Mile 


Rd., Detroit, Mich 


GRINDERS—Portable 

Dunmore Co., Dept. 372-J, Racine, 
vis. 

Martindale Electric Co., 1417 Hird 
Ave., Cleveland, 0. 


GRINDERS—Precision for Contours 

Baker Brothers, Inc., 1 

Boyar-Schultz Corp., 
t., Chicago, Ill. 

Savage Tool Company, Dept. TD, 
Savage, Minn. 


ts) » O. 
2112-P Walnut 


GRINDERS—Surface 

Atlantic —- Corp., 149 Broad- 
way, New York, 

Blanchard Machine Co., “64 State St., 
Cambridge, Mass. 

Covel Mfg. Co., Benton Harbor, Mich. 

Gallmeyer & Livingston Co., 304 
Straight Ave., S.W., Grand Rapids, 


ich. 
Hammond Machy. Builders, Inc., 1631 


Douglas Ave., Kalamazoo, Mich. 
Norton Company, Worcester, Mass. 


THE TOOL & DIE JOURNAL 


Portman Machine Tool Co., 17 Beech- 
wood Ave., Mt. Vernon, N. Y. 
Savage Tool Co., Dept. TD., Savage, 

Minn 
Thompson Grinder Co., Springfield, O. 
Van Norman Machine Tool Co., 
Springfield, Mass. 


GRINDERS—Swing Lathe 
Jefferson Machine Tool Co., 
4th St., Cincinnati, O. 


710 N.W. 


GRINDERS—Universal 

Covel Mfg. Co., Benton Harbor, Mic - 

Gallmeyer & Livingston Co., & 
Straight Ave., Grand Rapids, Mic * 

Norton Company, Worcester, Mass. 





GRINDERS—Utility 
M-B Products, 1380 E. Larned 8t., 
Detroit, Mich. 


GRINDER CENTERS 
McKenna Metals Co., 500 Lloyd Ave., 
Latrobe, Pa. 


GRINDER TOOLS 
Norton Company, Worcester, Mass. 


GRINDING MACHINES—Tap 
Oliver Instrument Co., 1436 Maumee 
St., E., Adrian, Mich. 


GRINDING & «Fe 
Acme Industrial Co., 206 No. Laflin 
St., Chicago, Ill. 


GRINDING WHEELS 

Bridgeport Safety Emery Wheel Co., 
1301 W. Broad St., Bridgeport, 
Conn. 

a Company, The, Niagara 
Fal 


Martindale Electric Co., 1417 Hird 
Ave., Cleveland, 


Norton Company, Worcester, Mass. 


GUIDE PINS 

Acme Industrial Co., 206 No. Laflin 
St., Chicago, Ill. 

Danty Machine Specialties, Inc., 2100 
So. 52nd Ave., Chicago, Ill. 

Die Supply Co., 4751 Hough Ave., 
Cleveland, 


HAMMERS & gga 7 


Chicago Rawhide Mfg. Co., 
Elston Ave., Chicago, Il. 
Victory 


Safety Hammer Corp., East 
Orange, N. J 


HAND TAPPERS 
Marburg Bros., Inc., 
New York, N. Y. 


88-92 West St., 


HARDNESS TESTERS 
Shore Instrument & Mfg. Co., Ine., 
rhe = eae Van Wyck Ave., Jamaica, 


HOISTS 
American MonoRail Co., 
Ave., Cleveland, 


13131 Athens 


HOLDERS—Indicator 
Oslund Tool & Die Co., 
St., Hartford, Conn 


14 Sigourney 


HOLDERS—Tap 


Procunier Safety Chuck Co., 12-14 S 


Clinton St., Chicago, Il. 
HOLDERS—Tool 

eme Tool Company, 200 Church St., 
New York, . a 


Armstrong Bros. Tool Co., 840 N. 
Francisco Ave., Chicago 

Auto-Ordnance Corp., 342 Ww. 
Ave., Bridgeport, Conn. 

Gairing Tool Co., Roosevelt Park 
Annex, Detroit, Mich. 


Putnam 
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HONING MACHINES—Horizontal 
Enterprise Machine Parts Corp., 2731 
Jerome Ave., Detroit, Mich. 


INDICATORS 

Lufkin Rule Co., Saginaw, Mich. 

Oslund Tool & Die Co., 14 Sigourney 
St., Hartford, Conn. 


INDICATORS—Dial 

Federal Products Corp., 
St., Providence, R. I. 

Starrett Co., L. S., Athol, 


1 Reservoir 


Mass. 


INDICATORS—Test 
Koch Test Indicator, 28 Second Ave., 


Nyack, N. . 
Starrett Co., L. S., Athol, Mass. 


INDEXING DEVICES 

Hardinge Brothers, Inc., Elmira, N. Y. 

Hartford Special Machy. Co., 281 
Homestead Ave., ~~ Conn. 

Jefferson Machine Tool Co., 710 N.W. 
Fourth St., Cincinnati, 0. 

Zagar Tool, Ine., 23881 
Blvd., Cleveland, O. 


Lakeland 


=e LIGHTING — Equip- 

me 

onl Mfg. oe 117 Chenango 8t., 
Buffalo, N. 


INKING OSCILLOGRAPH 
Brush Development Co., The, 3311 
Perkins Ave., Cleveland, O. 


JACKS—Matchine 
Enterprise Machine Parts Corp., 2731 
Jerome Ave., Detroit, Mich. 


JIG BORERS 
DeVlieg Machine Co., 
Ferndale, Mich. 
Marburg Bros., Inc., 
New York, N. Y. 


450 Fair Ave 
88-92- West St., 


JIG GRINDERS 
Marburg Bros., Inc., 88-92 West St., 
New York, N. Y. 


KEYS—Socket Serew 
Holo-Krome Screw Corp., 
Conn. 


Hartford, 


LAPS—Ceopper Head Expansion 
Boyar-Schultz Corp., 2112-P Walnut 
St., Chicago, Ill. 


LAPPING—Contract 

Acme Industrial Co., 206 N. Laflin 
St., Chicago, 

Ultra Lap Machine Co., 254 McDougall 
Ave., Detroit, Mich. 


LAPPING COMPOUND 
a eee The, Niagara 
alls, 


LAPPING MACHINES 

Norton Company, Worcester, Mass. 

oe 2 Co., , 3338 Payne 
ve., eve 


and, O. 
Ultra Lap Machine Co., 254 McDougal! 
Ave., Detroit, Mich. 


LATHE CENTERS 
McKenna Metals Co., 500 Lloyd Ave., 
Latrobe, Pa. 


LATHE DOGS 
Armstrong Bros. Tool Co., 340 N. 
Francisco Ave., Chicago, Ill. 


LATHES—Buffing 

Bridgeport Safety Emery Wheel Co.. 
1301 W. Broad St., Bridgeport, 
Conn. 


LATHES—Magnetic Polishing 
Lima Electric Motor Co., Lima, O 


LATHES—Precision Plain Type 
Hardinge Brothers, Inc., Elmira, N. Y. 
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DYKEM STEEL BLUE 
STOPS LOSSES 


making dies & templates 


Simply brush on; ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in a sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 

Write for full information. 


THE DYKEM COMPANY 


2201 N. 11th STREET ST. LOUIS, MO. 












YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 


Offered in two sizes. 
‘Vise No.) .Widthef | Opens | Weight 
estima _Jaw, Inches | Inches | Pounds 


“ID yn a), ‘| Bs a 
2D 5 | 5% 23 





Do you need a vise of ANY type? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 


1000 MAIN ST. 
MEADVILLE, PENNSYLVANIA 








AME DEMAGNETIZER 


A Tool Room Necessity 

















Every tool room needs this simple 
portable, sturdy demagnetizer. Smal 
parts passed through the powerful AMC 
field are instantly demagnetized. a 
flat surfaces can be demagnetized by 
sliding the device over the surface. 

Price is only $32.50, complete as shown. 
Write for full information. 


ALOFS MFG. CO. 


1619 Madison Ave.,S. E., Grand Rapids, Mich. 














MILWAUKEE 
SURFACE PLATES 





A full line of surface plates, angles and 
box parallels. Standard plate sizes from 
8” x12" to 48” x 96”, larger sizes with 


or without legs. Plates are ‘finish- 
planed and scraped to insure a very 
accurate surface. 


Write for details 


J. C BUSCH CO. 


Engineers and Machinists Since 1907 
172 SO. FERRY ST., MILWAUKEE, WIS. 
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Ase ES — Precision Screw Cutting 


ype 
Hardinge Brothers, Inc., Elmira, N. Y, 


LATHES—Speed 
Schauer Machine Co., 


2076 Reading 
Rd., Cincinna*i, O. 


LATH ES—Toolroom 

Atlas Press Co., 1212 N. Pitcher St., 
Kalamazoo, Mich. 

Monarch Machine Tool Co., The, 
Sidney, O. 

Sebastian Lathe -—" P. O. Box 
1017E, Cincinnati, 

Sheldon Machine Co., "hee. 4236 No. 
Knox Ave., Chicago, Il. 

— Bend Lathe Works, South Bend, 
nd. 


LAYOUT DYE 
Dayton-Rogers Mfg. Co., Minneapolis, 


nn. 

Dykem Co., 2201 No. 11 St., St 
Louis, Mo. 

Michigan Chrome and Chemica] Co., 
= E. Jefferson Ave., Detroit, 


Tamms. Silica Co., 
St., Chicago, Ill. 


228 N. LaSalle 


LEADER PINS 

Acme Industrial Co., 
St., Chicago, I 

Die Supply Co., 
Cleveland, O. 


206 No. Laflin 
“4751 Hough Ave., 


LIFTING EQUIPMENT 
Economy Engineering Co., 2659 W. 
yan Buren St., Chicago, Ill. 


MACHINE VISES 

Gorton Machine Co., Seoree. 13819 
Racine St., Racine, Wis. 

Jefferson Machine Tool Co. , 710 N.W. 
Fourth St., Cincinnati, O. 

Producto 5 3 -~ Co., The, 990 
Housatonie Ave., Bridgeport, Conn. 


MAGNI-FOCUSER 

Huebsch, N. L., 81 Yale St., E. Wil- 
liston, N. Y 

Edroy Products Co., Dept. 12, 480 
Lexington Ave., New York, N. Y. 


MARKING DEVICES 

AcromarK Company, The, 5-15 Mor- 
rell St., Elizabeth, N. J. 

Cunningham Co., M. E., 104 E. Car- 
son St., Pittsburgh, Pa. 


METAL DUPLICATING MACHINES 
O’Neil-Irwin Mfg. Co., 315 8th Ave., 
So., Minneapolis, Minn. 


MICROMETERS 
Federal Products Corp., 1 Reservoir 
St., Providence, R. I. 


Lufkin Rule Co., Saginaw, Mich 

Scherr Co., Inc., George, 128-B Lafa- 
yette St., New York. N. Y 

Starrett Co., L. 8., Athol, Mass. 


MILLING CUTTERS 

Gairing Tool Co., The, Roosevelt Park 
Annex, Detroit, Mich. 

Martindale Electric Co., 1417 Hird 
Ave.. Cleveland, 0. 

Putnam Tool Co., 2985 Charlevoix, 
Detroit, Mich. 
Severance Too] Co., 1506 E. Genesee 

Ave., Saginaw, tien. 
Tom! —- Johnson 630 N. Mechanic 
. deckoon, | Mich. 


MILLING FIXTURES 
Auto-Ordnance Corp., 342 W. Putnam 
Ave., Bridgeport, Conn. 


MILLING MACHINES—Attachments 
Ajax Engineering & Manufacturing 
Co., 14230 Birwood, Detroit, Mich. 
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Auto-Ordnance Corp., 1437 Railroad 
Ave., Bridgeport, Conn. 

Burke Machine Tool Co., 301 E. 16th 
St., Conneaut, O. 

Gorton Machine Co., George, 1319 
Racine ft., Racine, Wis. 

Jefferson Machine Tool Co., 710 N.W. 
Fourth 8t., Cincinnati, 

Kearney & Trecker Products Corp., 
_West Allis Station. Milwaukee, Wis. 
fan Norman Machine Tool Co., 
Springfield, Mass. 


MILLING MACHINES—Continuous 
Sommer & Adams Co., The, 18511 
Euclid Ave., Cleveland, 0. 


MILLING MACHINES—Horizontal 
—_ Machine Tool Co., 301 E. 16th 
Conneaut, O. 

mah Machy. Co., 150 Broadway, 
New York, N Y 

Jefferson Machine Tool Co., 710 N.W. 
Fourth St., Cincinnati, O. 

Lucas & Sons, Inc., J. L., 
port, Conn 

Machinery Manufacturing Co., 1915 E. 
51_St., Vernon, Los Angeles, Cal. 

Van Norman Machine Tool Co., Spring- 
field, Mass. 


Bridge- 


MILLING MACHINES—Preeisien 

Blank & Buxton Machine Co., 3110 
E. Michigan Ave., Jackson, Mich 

= Machine Tool Co., 801 E. 16th 

Conneaut, O. 

maha Brothers, Inc., Elmira, N. Y. 

Jefferson Machine Tool Co., 710 N.W. 
Fourth 8St., Cineinnati, o. 

Simmons Machine Tool Corp., 1760 
N. Broadway, Albany, N. Y. 


MILLING MACHINES — Presision 

Horizental Floor Types 

Hardinge Brothers, Inc., Elmira, N. Y. 

Jefferson Machine Tool Co., 710 N.W. 
Fourth 8t., Cincinnati, O. 

Kempsmith Machine Co., Milwaukee, 
Wis. 


MILLING MACHINES—Vertical 

Gorton Machine Co., George, 1819 
Racine St., Racine, Wis. 

Jackson Machine & Tool Co., 956 
Roberts St., Jackson, Mich. 

Jefferson Machine Tool Co., 710 N.W. 
Fourth 8t., Cincinnati, O. 

Kearney & Trecker Corp., West Allis 
Station, Milwaukee, Wis. 

Linley —— 14 Montauk, Bridge- 
port, Con 

Machinery Manufacturing Co., 1915 E. 
51 St., Vernon, Los Angeles, Cal. 

Marburg oy Inc., 88-92 West St., 
New York, 

Sommer & ius Co., The, 18511 
Euclid Ave., Cleveland, 0. 


NOTCHING EQUIPMENT 
Strippit Corporation, The, N. Tona- 
wanda, N. Y. 


NUMBERING DEVICES 
AcromarK Company, The, 5-15 Mor- 
rell &t., Elisabeth, N. J. 


OVENS—Industrial 

Despatch Oven Co., 600 8.E. Ninth 
8t., Minneapolis, Minn. 

Johnson Gas Appliance Co., 560 E 
Ave., N.W., Cedar Rapids, Ia. 


PLATES—Bench, Lapping, Surface 

Busch Company, J. wn 172 8. Ferry 
St., Milwaukee, Wis. 

Challenge Machinery Co., Grand 
Haven, Mich. 

Delta Mfg. Co., 612-N East Vienna 
Ave., Milwaukee, Wis. 

Smith Tool & Engrg. Co., 815 N. 
Wingert St., Bucyrus, Ohio 

Tool Engineering Service Co., Ine., 
245 Washington Ave., Nutley, N. J. 


PLUGS—Hollew Pipe 
—ae Serew Corp., Hartford, 
onn. 
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POLISHERS & BUFFERS 

Hammond Machinery Builders, Inc., 
_ Douglas Ave., Kalamazoo, 
Mich. 

Sommer & Adams Co., The, 18511 
Euclid Ave., Cleveland, 0. 


POLISHING GRAIN 
Carborundum Co., Niagara Falls, 


Norton Company, Worcester, Mass. 


PRESS ES—Arbor 

Atlas Press Co., 1212 N. Pitcher St., 
Calamazoo, ch. 

—, K. R., 10 Lock St., Buffalo, 

PRESSES—Drill 


Delta Mfg. Co., 612-N East Vienna 
Ave., Milwaukee, — 

Duro Metal Products Co. ~~. = 
i. 2640 N. Kildare Ave., hicago, 


PRESSES—Electric 
Lempco Products, Inc., Dept. TD, 
Bedford, O. 


PRESSES—Hand Puneh 
Leslie Welding Co., 2941 Carroll Ave., 
Chicago, Ill. 


PRESSES—Utility 
Producto Machine Co., The, 990 
Housatonie Ave., Bridgeport, Conn. 


PRODUCTION MACHINE REPAIR 
PARTS 


Enterprise Machine Parts Corp., 2731 
Jerome Ave., Detroit, Mich. 


PULL FEEDS—Adjustable 
Jefferson Machine Tool Co., 710 N.W. 
4th 8t., Cincinnati, O. 


PUMPS—Coolant 

Eastern erage Co., 
New Haven, Con 

Ruthman Machinery. ‘Co., 1813 Reading 
Rd., Cincinnati, O. 


72 Fox St., 


PUMPS—Hydraulie 
Racine Tool and ‘Machine Co., 1768 
State St., Racine, Wis. 


PUNCH PRESS 
Di Machine Corp., 
Ave., Chicago, Ill. 


3653 Lincoln 


PUNCHES—Hand, Toggle Action 
Knu-Vise, Incorporated, 1332 Plum 
St., Detroit, Mich. 


“ “on ES—Standard & Interchange- 


Hovis Screwlock Co., agg * = Nine 
Mile Road, Van Dyke, Mich. 
Strippit Corporation, The, N. “Tona- 
wanda, N. Y 


eenquins & NOTCHING EQUIP- 


Strippit Corporation, The, N. Tona- 
wanda, N. Y. 

Whistler & Sons, Inc., 8. B., 752- 
756 Military Rd., Buffalo, N. Y. 


RACKS—Bar Stocks 
Yohe Supply Co., h. ..- S., 507 Gibbs 
Ave.. 





REAMERS 
Putnam Tool Co., 2985 Charlevoix 
Ave., Detroit, Mich. 


REAMERS—Flexible 
Evans Flexible Reamer Co., 4543 
Ravenswood Ave., Chicago, Ill. 
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Remove 


BROKEN TAPS 
Quickly 


Insert WALTON Tap Ex- 
tractor and back out 
broken piece. No an- 
nealing —no drilling. 


Easily 
Tap Extractor and Tap 
Wrench are only tools 
needed. 


Safely 


Threads are not dam- 
aged. Not necessary to 
tap oversize after brok- 
en tap is removed. 


Write for Folder 151 
The 


WALTON =! 


Company 


88 Allyn Street 
Hartford, Connecticut 


HASTFORD, CONN. 


"THE WALTON CO. 


} _ 


PRECISION 















Every Smith Surface Plate is a true master 
plate--with precision lapped surface, relieved 
by hand flaking to provide the maximum AVAILABLE 
number of uniform bearing points to meet 439 












gauge makers’ requirements and to prevent 8x 12 
gauges and the like from ‘freezing’. Air- 9x 14 
eet craft and Ord- 12x18 

~ et nance plants, de- 18x 18 
18x 24 
24 x 24 
20 x 30 
reorder many 24 x 36 
times. Write for 30 x 36 
new descriptive 30 x 60 






manding the 
greatest accuracy 
in surface plates, 







literature. 36 x 68 
SMITH TOOL & ENGINEERING CO. jaeeanepete 
Precision Measuring Equipment TO ORDER 


815 N. WINGERT ST. BUCYRUS, OHIO 


PROMPT DELIVERY ON STANDARD SIZES 
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ALLOY 


-<aiilp- 


STEELS 
We Solicit Your Inquiries 


Even though warehouse 
stocks today are not as plenti- 
ful as you and we would like, 
there are still a substantial 
number of sizes in a variety of 
analyses available for imme- 
diate shipment. We will do 
everything within our power 
to help you make the guns, 
tools, ships, planes and tanks 
which will win the war. 


| WHEELOCK, LOVEJOY & CO., INC. 


CAMBRIDGE, MASSACHUSETTS 


Chicago - Cleveland - Newark - Cincinnati 
| Buffalo - Detroit 


























LAFAYETTE I 


FRICTION /* imag 


TAPPER 




















Clean and smooth in action. No gears 
to wear or break. Developed for the un- 
skilled operator; saves intricate setup 
operations and costly jigs and fixtures. 
Can be operated from any drill press 
with ¥2” chuck or larger with continu- 
ous operation while press is running. 


IMMEDIATE DELIVERY 


Send for literature of our other products. 


LAFAYETTE TOOL & SUPPLY CO. 


178 Lafayette St., New York, N. Y. 
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tee ge ge ag ed Cylinder 
— Oak Tool & Machine Co., 621 


Fourth Street, Detrott, Mich. 


REAMING BARS 
— 7 & Construction Co., Frank 
in, 


RECTIFERS 
Electro-Matic Products Corp., 2235 
No. Knox Ave., Chicago, Ill. 


RETAINERS—Puneh & Die 
Hovis Screwlock Co., $100 E. Nine 
Mile Road, Van Dyke, Mich. 


RIVETING MACHINES—Hydraulle 
i gy oy Company, The, 630 
. Mechanic St., Jackson, Mich. 


ROLL FEEDS—Automatie 
Wittek Mfg. Co., 4305-15 W. 24th 
Place, Chicago, Til. 


RUBBER ABRASIVES 
Roberts Rubber Co., Weldon, Bright- 
boy Industrial Div., Newark, N. J. 


SANDERS—Beilt 
Duro Metal Products Co., Dept. TP- 
24, 2649 N. Kildare Ave., Chicago, 


Tl. 

Jefferson Machine Tool Co., 710 N.W. 
4th 8t., Cincinnati, O. 

Walls Sales Corp., 97 Warren St. 
New York, N. Y. 


SANDING RIDDLES — Gyrating 
Foundry 


Jefferson Machine Tool Co., 710 N.W. 
4th St., Cincinnati, O. 


SAW BANDS 

Armstrong-Blum Mfg. Co., 5700 
Bloomingdale Ave., Chicago, Ill. 

DoAll Co., Inc., 1203 Thacker 8t., 
Des Plaines, Ill. 

Duro Metal Products Co., Dept. TP- 

x 2649 N. Kildare Ave , Chicago, 


SAW GRINDING FIXTURE 
Industrial Eng. Co., Inc., 141 W. 
Jackson Blvd, Chicago, II. 


SAWING MACHINERY 
— Works, The, Grand Rapids, 
ch. 


SAWING MACHINES—Continuous 
Continental Machines, Inc., 1303 So 
Washingt Mi lis, Minn. 





SAWING MACHINES—Metal 
Armstrong-Blum Mfg. Co., 5700 
Bloomingdale Ave., Chicago, Il. 
Peerless Machine Co., Dept. TDJ- 
1142, Racine, Wis. 
Racine Tool & Machine Co., 1768 

State St., Racine, Wis. 


SAWS—Portable 
Skilsaw, Inc., 5061 Elston Ave., 
Chicage, Ml. 


SAWS—Hack 
Sales Service & Mfg. Co., 473 N. 
Cleveland Ave., St. Paul, Minn. 


SAWS—Hydraulie 
Peerless ag Co., Dept. TDJ- 
8. 


t Racine, 
Tool & Machine Co., 1768 
‘State St., Racine, Wis. 
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SAWS—Swiss Piercing 
Bollag, Max, 77 Wall St., New York, 
ie A 


SCREW MACHINE PRODUCTS— 

Contract 

Star Machine & Tool Co., 9320 Wood- 
land Ave., Cleveland, O. 


SCREW MACHINE PRODUCTS— 

Hardened & Ground 

Acme Industrial Co., 206 No. Laflin 
St., Chicago, Ill. 


SCREW MACHINES—Precision Bench 
Type 
Hardinge Brothers, Inc., Elmira, N. Y. 


SCREWS—Socket Head 

Danly Machine Specialties, Inc., 2100 
So. 52nd Ave., Chicago, 5 

Detroit Die Set Corp., 2895 W. Grand 
Blvd., Detroit, Mich 

Die Supply Co., 4751 Hough Ave., 
Cleveland, O. 

Holo-Krome Screw Corp., Hartford, 


Manufacturers Supply Co., 2640 Car- 
negie Ave., Cleveland, O 

Standard Pressed Steel Co., Box 600, 
Jenkintown, Pa. 

Strong, Carlisle & Hammond Co., 1392 
West Third St., Cleveland, O. 


SCRIBERS ; 
Lufkin Rule Co., Saginaw, Mich. 
Starrett Co., L. 8., Athol, Mass. 


SHAPERS 

Atlas Press Co., 1212 N. Pitcher St., 
Kalamazoo, Mich. 

Machinery Manufacturing Co., 1915 E. 

St., Vernon, Los Angeles, Cal 

Morey Machinery Co., Inc., 410 
Broome St., New York, N. Y. 

Sales Service & Mfg. Co., 473 N 
Cleveland Ave., St. Paul, Minn 


SHARPENING STONES 

Carborundum Co., Niagara Falls, N. Y. 

Norton Company (Behr-Manning Div.), 
Worcester, Mass. 


SHEARS—Bench 
O’Neil-Irwin Mfg. Co., 315 8th Ave., 
So., Minneapolis, Minn. 


SLOTTERS 

Douglas Machinery Co., 150 Broad- 
way, New York, N 

Experimental Tool and Die Co., 12609 
Greiner, Detroit, Mich. 


SPACERS — For Milling Machine 
Arbors 


Detroit Stamping Co., 344 Midland 
Ave., Detroit, Mich. 


SPECIAL MACHINE—Designing 

Enterprise Machine Parts Corp., 2731 
Jerome Ave., Detroit, Mich. 

Sommer & Adams Co., 18511 Euclid 
Ave., Cleveland, 0. 


SPOT FACERS 
Bokum Tool Co., 14775 Wildemere 
Ave., Detroit, Mich. 


SPRING WINDER 
Blaner Co., John, The, Sharon, Pa. 


SPRINGS 
Gibson Co., Wm. Dz., 1800 
Clybourn 7 Chicago, Ii. (Div. 


of Associated Spring Corp.) 
Muehlhausen Spring Corporation, 875 
Michigan Ave., Logansport, Ind. 
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SPRINGS—Die 

Danly Machine Specialties, Inc., 2100 
So. 52nd Ave., Chicago, 

Detroit Die Set Corp., 2895 W. Grand 
Bivd., Detroit, Mich 

Die Supply Co., 4751 Hough Ave., 
Cleveland, O. 

Muehlhausen Spring Corporation, 875 
Michigan Ave., Logansport, Ind. 


SPROCKETS—Roller and Block 
Cullman Wheel Co., 1332 Altgeld St., 
Chicago, Ill. 


SQUARES — Combination, Try and 
Mitre 


Lufkin Rule Co., Saginaw, Mich 
Starrett Co., L. 8., Athol, Mass. 


STAMPINGS 

—_ Stamping & Machine Works, 
84th & Denison, Cleveland, O. 

Davis Tool & Engineering Co., 19250 


‘oit, Mich. 

Denning Mfg. Co., The. 1775-81 KE. 
87th St., Cleveland, 

Detroit Stamping Co., O44 Midland 
Ave., Detroit, Mich. 

Federal Tool Corp., 400 N. Leavitt 
St., Chicago, Ml. 

Gibson Co., The Wm. D., 1800 Cly- 
bourn Ave., Chicago, Ill. (Div. of 
Associated Spring Corp.) 

Star Machine & Tool Co., 9320 Wood- 
land Ave., Cleveland, O. 

Variety Machine & Stamping Co., 
be 12695 Elmwood Ave., Cleve- 
and, O. 


STAMPS—Steel 
AcromarK Company, The, 5-15 Mor- 
rell St., Elizabeth, N. J. 


STEEL—Alley 

Allegheny-Ludlum Steel Corp., Oliver 
Bidg., Pittsburgh, Pa. 

Bissett Steel Co., 3 E. 67th St., 
Cleveland, O. 

Columbia Tool Steel Co., 410 East 
l4th St., Chicago Heights, Ill. 

Darwin & Milner, Inc., 1260-1264 
West Fourth St., Cleveland, 

— Sterling Steel Co., McKeesport, 


Forgin ng and Casting Corp., Ferndale 
(Detroit), ich. 

Jessop Steel Co., 610 Green 8t., 
Washington, Pa. 

Timken Roller Bearing Co., The, 
Steel and Tube Div., Canton, 0. 
Wheelock-Lovejoy & Co., Inc., 130 

Sidney St., Cambridge, Mass. 


STEEL—Carbon 

Columbia Tool Steel Co., 410 East 
14th St., Chicago Heights, Ill. 

Darwin & Milner, Inc., 1260-1264 
West Fourth St., Cleveland, O. 

ons Steel Co., McKeesport, 


a. 
Jessop Steel Co., 610 Green St., 
Washington, Pa. 


STEEL—Chromium 
Darwin & Milner, Inc., 1260-1264 
West Fourth St., Cleveland, O. 


STEEL—‘‘Cobait” 
Darwin & Milner, Inc., 1260-1264 
West Fourth St., Cleveland, O. 


STEEL—Composite Die Section 
Forging and Casting Corp., The, 
Ferndale, Mich. 


STEEL—Graphitie 
Timken Roller Bearing Co., The, 
Steel and Tube Div., Canton, O. 


DECEMBER, 1942 


g 


+ en AMBE EET LEAT IIT 








\ MENACE PLL A ERP SETRRO 








L GAGES 


“u OUR NEW PLANT 
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Now in operation, devoted exclusively to the 
manufacture of precision gages: 


PLUG...SNAP... FLUSH PIN...and BUILT-UP GAGES 


May we have the opportunity to serve you? 


Lauer Tool and 


14265 Birwood.... Detroit, 


auge C 


Michigan 








ification 
ite for Specifica 
Write nd Prices ++ 


Sheets 2 
GS, Inc. 
COLONIAL BUSHIN ' Detroit 


145 Jos. Campau § 


Mon 
| Ol 10 : 
ILL utc Dy 






















UF KIN 


ANCHOR” CHROME CLAD 
STEEL TAPES 


Jet black markings are easy to read 
against the satin chrome surface that 
won't rust, crack, chip or peel. Write 
the Lufkin Rule Company. Saginaw, 
Michigan for complete Catalog 12C. 


BUY THROUGH YOUR DISTRIBUTOR 











Save 
Man- 
Power 
a 
Speed 
Work 

















PORTELVATOR 
Portable Elevating Table 


An efficient “helper” on jig-borers, planers, millers, 
drill presses and punch presses. It carries and sup- 
ports. Capacity up to 20 tons. 

Write Dept. T-12 for details. 


THE HAMILTON TOOL CO. 


Ninth and Hanover Streets. 
HAMILTON |) OHIO 
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STEEL—High Speed 

Ajax Steel & Forge Co., 205 Adair 
St., Detroit, Mich. 

Allegheny Ludlum Steel Corporation, 
Oliver Bidg., Pittsburgh, Pa. 

Columbia Tool Steel Co., 410 East 
14th St., Chicago Heights, Ill. 

— & Milner, Inc., —_ 1264 

t Fourth St., Cleveland, 
Firth Sterling Steel Co., _ Say 


Forging and Casting Corp., Ferndale 
(Detroit), Mich. 

Jessop Steel Co., 610 Green 8t., 
Washington, Pa. 


STEEL—Hobbing 
— Steel Co., McKeesport, 


essop Steel Co., 610 Green 8t., 
Washington, Pa. 





—— & Die 
Allegheny Ludlum Steel Suppenetien, 
Oliver Bidg., Pittsburgh 

Columbia Tool Steel Co., 110": E. 14th 
St., Chicago Heights, Ill. 

— & Milner, Inc., 1260-1264 

rth St., Cleveland, 0. 

Firth: Sterling Steel Co., McKeesport, 

a 


Forging and Casting Corp., Ferndale 
(Detroit), Mich. 
Jessop Steel a 610 Green S8&t., 


Peninsular Steel Co., The, 2224 Lake 
side Ave., Cleveland, O. 

Wheelock-Lovejoy & Co., Inc., 130 
Sidney 8t., Cambridge, Mass. 


STEEL i ia 
Die Supply Co., 4751 Hough Ave., 
Cleveland, O. 


STEEL PLATE—Rough or Machined 
Torch Cut Shapes 


Danly Machine Specialties, Inc., 2100 
52nd Ave., Chicago, Ill. 
Detroit Die Set Corp., 2895 W. Grand 

Blvd., Detroit, Mich 
Die Supply Co., 4751 Hough Ave., 
Cleveland, O. 


STEEL TREATING—Hardening 
Lakeside Steel Improvement Co., 5418 
Lakeside Ave., Cleveland, O. 


SURFACE ANALYZER 
Brush Development Co., The, 3311 
Perkins Ave., Cleveland, 0. 


SURFACE naa aa 

Busch Company, J. C., 172 S. Ferry 
St., Milwaukee, Wis. 

Challenge Machinery Co., Grand 


Haven, Mich. 

Delta Mfg. Co,, 612-N East Vienna 
Ave., Milwaukee, Wis. 

Smith Tool & Engrg. Co., 815 N. 
Wingert St., Bucyrus, O. 


SUTTONIZING 
Welding Equipment & Supply Co., 
226 Leib St., Detroit, Mich. 


TABLES, ROTARY 

Gorton Machine Co., George, 1319 
Racine St., Racine, Wis 
Lafayette Tool & Supply Co., 176 
Lafayette St., New York, N. Y. 
Machinery Manufacturing Co., 1915 E 
51 St., Vernon, Los Angeles, Cal. 


TAP EXTRACTOR 
Walton Co., 88 Allyn St., Hartford, 
Conn. 


TAP GRINDER 
Boggis & Co., Henry P., 1277 W. 
Third St., Cleveland, O. 
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TAPER —Posstien 

Brand Tool Supply Co., 346 
Vermont K.¥ Los Angeles, Calif, 

LaFayette Tool & Supply Co., 176 
LaFayette St., New York, N. Y. 

Marburg Bros., Inc., 88-92 West St., 
New York, N. Y. 


TAPPING HEADS 
Procunier Safety Chuck Co., 12-14 8. 
Clinton St., Chicago, Ill. 


TAPPING MACHINES 
Procunier Safety Chuck Co., 12-14 8. 
Clinton St., Chicago, II. 


TAPS 
Sossner Tool & Machine Works, Inc., 
163 Grand St., New York, N. Y. 


THREAD CHECKERS 
American Gauge Co., The, 128 Bayard 
St., Dayton, O 


ae ge MILLING CUTTERS 
S. Machine Tool Mfg. Corp., 106 
S. Sixth St., Terre Haute, Ind 


TOOL BITS 

Allegheny Ludlum Steel Corp., Oliver 
Bldg., Pittsburgh, Pa 

Carboloy Co., 11109 E. 8 Mile Blvd., 
Detroit, Mich. 

Tru-Cut Tool Co., 14236 Birwood, 
Detroit, Mich. 


TOOLHOLDER—Universal 
Acme Tool Co., 200 Church St., New 
York, N. Y. 


TOOL SHANKS 
— Corp., Mt. Vernon, 


TOOL STANDS 
Scherr Co., Ine., Soeree 128-B 
Lafayette St., New York, » & 


og STEEL—see STEEL—Tool and 
e 


TOOLS AND DIES—Carboloy 
Kiffer Tool & Die Co., 5601 Tillman 
Ave., Cleveland, 0. 


TOOLS—Carbide Tipped 

Ex-Cell-O Corporation, 1202 Oakman 
Blvd., Detroit, Mich. 

Firth- Sterling Steel Co., McKeesport, 


Pa 

McKenna Metals Co., 500 Lloyd Ave., 
Latrobe, Pa. 

Super Tool Co., 21640 Hoover Rd., 
Detroit, Mich. 


TOOLS—Diamend 
Diamond Tool Co., 937 E. 41st St., 
Chicago, Ill. 


Acme Tool Chureh 8t., 
New York, N. Y 


TOOLS—Filing and Honing 
Co., 202 


TOOLS—Flexible a 
Foredom Electric Co., 27 Park Pl., 
New York, N. Y. 


TOOLS—Precision, Diemakers 
Lufkin Rule Co., Saginaw, Mich. 
Starrett Co., L. S., Athol, Mass. 





TOOLS—Sintered Carbide 
Firth-Sterling Steel Co., McKeesport 
Pa. 


TORCHES—Hand Gas 
Johnson Gas Appliance Company, 56C 
E Avenue, N.W., Cedar Rapids, Ia. 


TUBING—Tool Steel 
Bissett Steel Co., The, 943 E. 67th 
St., Cleveland, O. 


+ a FOR TAIL-STOCK SPIN- 
D 


Jefferson Machine Tool Co., 710 N.W. 
4th 8t.. Cincinnati, O. 


TURRETS FOR TOOL-POST CAR- 
RIAGE 


Jefferson Machine Tool Co., 710 N.W. 
4th St., Cincinnati, -O. 


TYPE HOLDER 
AcromarK Company, The, 5-15 Mor- 
rell St., Elizabeth, N. J. 


V-BLOCKS 

Lufkin Rule Co., Saginaw, Mich. 

Oliver Motorcraft Corp., 2536 S. Wa- 
bash Ave., Chicago, Il. 

Starrett Co., L. S., Athol, Mass 


VISES—Air 
Brown Corp., W. R., 5720 Armitage 
Ave., Chicago, II. 


VISES—Drill Press 

Yost Mfg. Co., 1000 Main St., Mead- 
ville, Pa 

Richards Co., J. A., 900 N. Pitcher 
St., Kalamazoo, Mich. 


VISES—Machine 

Jefferson Machine Tool Co., 710 N.W. 
4th St., Cincinnati, O. 

Producto Machine Co., The, 990 
Housatonic Ave., Bridgeport, Conn. 

Ross Company, David J., Benton Har- 
bor, Mich. 


VISES—Universal 
Wesson Company, Ferndale, Mich. 


WELDING 
Danly Machine Specialties, Inc., 2100 
So. 52nd Ave., Chicago, Ill 


WELDING ALLOYS 
Eutectic Welding Alloys Co., 40 
Worth St., New York, N. Y. 


WELDING PLIERS 
Knu-Vise, Incorporated, 16877 Hamil- 
ton Ave., Detroit, Mich. 


WELDING POSITIONERS 
Cullen-Friestedt Co., 1316 8. Kil- 
bourn Ave., Chicago, Ill. 


WELDING RODS 

Darwin & Milner, Inc., 1260-1264 
West Fourth St., Cleveland, 0 

Welding Equipment & Supply Co., 
226 Leib St., Detroit, Mich. 


WHEELS—Mounted 
Chicago Wheel and Mfg. Co., 1101 W. 
Monroe 8t., Dept. TD, Chicago, Th. 


WIRE FORMS AND SHAPES 

Gibson Co., The Wm. D., 1800 Cly- 
bourn Ave., Chicago, Ill. (Div. of 
Associated Spring Corp.) 
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—THE KOCH TEST INDICATOR 


— 


— the only Tool Makers’ Indicator on the market 

with Two Working Ends for inside and outside tests. Com- 
pression and balance torsion give accuracy to a tool ef high mag- 
nifying power. Scale of Indicator reads .001” and has 1! lines 
divided into 44” space. Shock proof. Attachments of the Indi- 
eator broaden its use and fit any gauge on the market with 4” 
spindle. Dealers Wanted. 


Send for Bulletin T. THE KOCH TEST INDICATOR 
28 2nd Ave. Nyaek, N. Y 














KOLD-HOLD 





—— 
Sub-Z T Hybco Tap Grinder 
uo-ZLero lemperatures F: AN ti ars 
Now, you can age-harden metals in a fraction - ast, easy to operate, s narpens cham- 
of the time required under “natural” condi- fer, flutes and spiral points. Features 
—_ ae of ——— a a belt driven grinding wheel spindle. 
chine shown provides sub-zero temperatures » ea ‘a * : 
only . . . other models for both hot and cold Standard motor, any current required. 
bath processing. Send now for full details. Built in three types—bench, floor, and 
NEW YORK — 1819 Broadway — Circle 63092 floor with built-in dust collector. 
CHICAGO — 201 N. Wells — Randolph 3986 *e - >ecri ptt: 7 
LOS ANGELES—1015 W. Second—Mich. 4989 Send for descriptive Bulletin. 








KOLD-HOLD MANUFACTURING CO. HENRY P. BOGGIS & CO. 


445 N. Grand Ave., LANSING, MICH., U.S.A. 1277 W. Third St., Cleveland, 0. 


_BERGER 






















SENSITIVE HAND TAPPER 


for hand tapping of delicate threads in the 
tool room, from the smallest up to %4”. 


This handy device is precision-built and jig-bored and will 
positively eliminate expensive tap breakage or spoiled holes 
on costly work. The lapped spindle and guide assures perfect 
alignment in any position of the tap. The tapper comes com- 
plete with two work-holding jaws, special tap chuck, tap 
holder block and wrenches. 

The Berger may pay for itself 

on the first job. Get one today. 








MARBURG BROTHERS, INC. 
88-92 West St., NEW YORK 
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Modern facilities for designing and building Precision Tools—Dies—Jigs—Fixtures— 
Molds—Gages—Special Machines—Precision Specialties. Also, shops equipped to pro- 
vide Stampings—Forgings—Castings—Plastics—Grinding—and similar contract services. 





Hartford, Connecticut 








*HARTFORD SPECIAL MACHY. CO. 
281 Homestead Avenue 


SPECIAL MACHINES 
Gears—Cams—Precision Specialties 








Belleville, Illinois 
DRESEL-BETZ COMPANY 
Belleville, Ill. 


Designers and Manufacturers of 
Tools, Dies, Jigs, Fixtures, Metal Stampings 


Chicago, Illinois 





Detroit—[(Cont’d) 
DAVIS TOOL & ENGINEERING 
COMPANY 
19250 Plymouth Rd. VErmont 5-6000 
Tools and Dies Special Machinery 
Sheet Metal Stampings and Assemblies 





*ENTERPRISE MACHINE PARTS CORP. 
2731 Jerome Avenue TWinbrooke 1-7900 
EMPCO Drilliag, Milling and Tapping Units 
EMPCO Machine Levelling Jacks 
Production Machine Repair Parts, Tools and 
Fixtures 
Single Purpose Machine Specialists 














PRESS BRAKE DIES 


AND PUNCHING 
ATTACHMENTS for ALL 
MAKES of PRESS BRAKES 


DREIS & KRUMP MBG. CO. 
7428 S. Loomis Blvd. Chicago, III. 





MAJESTIC TOOL & MFG. COMPANY 
2946 Woodbridge St., East Fitzroy 1011 
Manufacturers 
General line of Tool and Die Work, Tool 
Details, Parker High Speed Grinding Spindles 





ROBBINS ENGINEERING COMPANY 
318 Midland Ave. Fitzroy 4740 
Designers and Manufacturers 
Tools, Dies, Jigs, Fixtures 
Special Machinery and Experimental Work 





ROYAL OAK TOOL & MACHINE CO. 
621 E. Fourth St., Royal Oak, Mich. ELmhurst 6580 
Manfacturers of 
Tools, Dies, Jigs, Fixtures. Special Machinery and 
Designing. Hoch Self-Centering Cylinder Reamers 











*FEDERAL TOOL CORPORATION 
400 North Leavitt St. HAYmarket 2150 
Tools’ Dies Jigs Fixtures 

Stampings Special Machinery 


Detroit, Michigan 


Muskegon, Michigan 








A. M. TOOL & DIE WORKS 
14115 Woodrow Wilson Ave. 
TOwnsend 8-0677 
Tools - Dies - Jigs - Fixtures 
Special Machinery 


New EqQuipMENT Goop DELIVERIES 





TOOL DESIGNING 
PROCESS ENGINEERING 
MACHINE DEVELOPMENT 
AGERSTRAND CORPORATION 
Engineering Division 
Muskegon, Michigan 
Detroit Office—1900 E. Jefferson Ave. 
Phone: Fitzroy 2575 








Belleville, New Jersey 
THE VIKING TOOL & MACH. CORP. 
6 Main St. Belleville, N. J. 
ee 


Mechi Se 1 


Jamestown, Show York 











ACE TOOL & DIE COMPANY 
3801 Trenton Ave. ORegon 1008 


TOOLS and DIES 
Special Machinery 








*See larger display advertisement also. 
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RANE TOOL CO., Inc. 


17 Ross St. Phene 5934 
Specialists In 


Blanking, Forming and Drawing Dies 
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New York, New York 








BRAUN & MURN 
118 E. 28th St. New York, N. Y. 
Tools, Dies, Jigs, Gages, etc. 


Please send blueprints for quotation 





THE LORAIN MACHINE & TOOL CO. 
1951 West 90th St. MElrose 5010 
Designers and Builders 
Dies, Jigs, Fixtures, Gages 
Special Machinery, Jig Boring 











CONRAD & MOSER 
2-23 Borden Ave. Long Island City, N. Y. 


Machine Tools & Molds, Parts & Machines 
Aluminum Cast Parts—Alaminum Sheet 
Formed Heusings 


Cleveland, Ohio 





*THE McKINNEY TOOL & 
MANUFACTURING CO. 
1688 Arabella Rd. KEnmore 1681 
Designers and Builders 
Jigs—Fixtures, Dies, Special Machinery 
Swiss Jig Boring General Machine Work 











MPING & MACHINE WORKS 


ue + Uoot Maks 


W. 34 e Denison FCE4l 






NOBLE & STANTON, Inc. 
998 Broadway Bedford, Ohio 
Bedford 1234 
Tool Makers 
Specialists in Aircraft Work 

















*THE BUNELL MACHINE & TOOL CO. 
1601 East 23rd St. CHerry 0343 
DIES—JIGS—FIX TURES 
Gages—Models 
SPECIAL MACHINERY 
Swiss Jig Boring 
Screw Machine Products 
Complete Engineering Facilities 





*OHIO TOOL COMPANY 
3160 West 106th St. ORchard 3200 


Designers and Builders 
SHEET METAL DIES, or sree AL 
MACHINERY, DIE CASTING IES 
RUBBER MOULDS 


e 
Modern Facilities 











CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. MuUlberry 2600 
Designers and Builders 
Jigs & Fixtures Special Machines 
Production Engineering 
COMPLETE PLANT 
ROUTING and TOOLING 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St. ENdicott 2220 


JIGS, FIXTURES, DIES 
Experimental Work 








The PHOENIX MACHINE COMPANY 
2711 Church Ave. CHerry 1048 


CONTRACT GRINDING 
BORING and PLANING 


LesTeR-PHOENIX Diz CASTING 
AND PLastic MoLpING MACHINES 








THE DENNING MANUFACTURING 
COMPANY 
1775-81 East 87th St. 


Designers and Builders 
HIGH GRADE DIES 


CEdar 0801 





GENERAL DIE & TOOL COMPANY 
2067 W. 55th St. WOodbine 4736 


Dies Tools Jigs Fixtures 
Light Stampings Manufacturing Special Machinery 


A. P. SCHRANER & COMPANY 
3338 Payne Ave. HEnderson 8644 
EXTERNAL CYLINDRICAL 
LAPPING MACHINES 
Special Machinery 
TOOLS, DIES, JIGS, FIXTURES 








THE INDUSTRIAL MACHINE CO. 
1436 East 47th Street Founded in 1903 


Builders of Special Machinery 
GENERAL MACHINE WORK 


*THE SOMMER & ADAMS CoO. 
18511 Euclid Ave. KEnmore 0810-0811 
DESIGNERS AND BUILDERS OF 
Special Machinery 
TOOLS JIGS FIXTURES 
The Cleveland No. 1 Vertical Milling Machine 











KIFFER TOOL & DIE CO. 
5601 Tillman Ave. WOodbine 2440-2441 


Manufacturers Special Machinery 
Tools, Dies, Jigs, Fixtures, Tungsten Carbide Tools 
SWISS JIG BORING 


*See larger display advertisement also. 


DECEMBER, 1942 








STAR MACHINE & TOOL COMPANY 
9320 Woodland Ave. GArfield 2060 
Designers and Builders 


Dies, Jigs, Fixtures, Gages, Special Machinery 
ig Boring—Planer Equipment 
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Order NOW while these fine 








MAX BOLLA 





Just arrived—a shipment of brown Jeweler Saws, 
Switzerland, sizes No. 1 to No. 10. Superior, finely tempered, steel blades. 


Samples on request 





“MONTBLANC” extra strong, made in 


saws are still available. 





77 WALL STREET 
NEW YORK, N. Y. 














Cleveland, Ohio 
*TOOLS & GAGES, Inc. 


3112 East 63rd St. MIchigen 7230 
“Let us be your tool room.’ 
DESIGNERS AND BUILDERS 
Tools, Gages, Dies, Jigs, Fixtures 
Special Machinery 
Swiss Jig Boring Die Casting Dies | 


THE VARIETY MACHINE & STAMPING 
COMPANY 


(Continued from Page 189) |{ 
| 





12695 Elmwood Ave. LAkewood 8433 


a Designers and Manufacturers 
Dies, Metal Stampings 250 tons capacity 


Hamilton, Ohio 








THE PRECISION UNIVERSAL TOOL HEAD 
brings all adjustments under absolute micro- 
metric control without stopping tool or machine. 
In Jig Borer, Milling Ma- WTR 
chine or Boring Mill, it [Aueam 
bores, faces, counterbores, MAMGMANUMD 
turns outside diameters, mills 
flat surfaces and slots, un- 
dercuts, recesses, back faces 
and does an almost limitless 
range of “headache” jobs. 
Send for bulletins. 
Removal Notice: 
We are no longer located at 
Bridgeport, Conn. 
Send all communications, 
inquiries and orders to 


THE PRECISION TOOL COMPANY 


P. 0. Box 165, Brooklyn, New York 


















*THE HAMILTON TOOL COMPANY | 


Ninth and Hanover Streets 








—-— ers and Builders of | 
Tools, Dies, Jigs, Fixtures, Special Machinery 
The Hamilton Portable Elevating Table 


*See larger med advertionment also. 


Geared for Viewers! 


BEVEL — SPUR 
WORM — HELICAL 


The TAYLOR MACHINE Co. 


1917 E. 61st Street 
Cleveland, Ohio 









oliets 


AND DRAWBARS 


Available now to fit ATLAS 
and LOGAN 10” Lathes... 
and soon, Drawbars for 9” 
SOUTH BEND Lathes. 
Guaranteed for accuracy 
and long life. 

If your dealer does not 
handle, write us. Litera- 
ture upon request. 








PRECISION COLLET CO., 265 Canal St., N. ¥. C. 
Division of General Die - Stamping - Tool Company 

















MARKING | 
SPECIALISTS 


QUICK 


WAY TO MARK OFFENSE PARTS WITH 
NUMBERING, LETTERING AND DESIGN. 


MARKING MACHINES, NUMBERING MA- 
CHINES, STEEL LETTERS & FIGURES 
CABRIED IN Sean OR MADE TO 





Send Your Marking Problem and Ask for 
Catalog. 


The AcromarK Corporation 
5-15 Morrell St. Elizabeth, N. J. 












cap. 2” dia. 

hole thru 10 ga. 
iron, proper shear 

on punch, throat 
depth 6”. Takes 
punch Tess dies up 

. ££ in area. 
Leaf arm gives perfect 


ali ent without ways 
or leader pins. Portable. 


Ask your dealer or write direct. 


LESLIE ING Resdeke 


2941 Carroll Av 
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KEEP PRODUCTION ‘‘’FLYING”’ 


HIS improved grinder speeds production in war plants throughout the 
country. Simplex-M eliminates costly hand emerying and filing. As- 
sures straight grain, sharp edged finish. Variety of sizes and styles. 
Informative Booklet on Finishing Free 


WALLS SALES CORP., 97 Warren St., N.Y. C. 


SIMPLEX-M ABRASIVE BAND GRINDER 








BR A iad DY Now available in 4-Arm, 61” 
high or the new 6-Arm-Rack, 

R A Cc K & 67” high. Used wherever flat or 
round bar stock or tubing is 

kept—factories, warehouses, 
schools, large & small shops. 


POLISHING Four times the usual capacity 

LAPPING for the floor or height space. 
FINISHING Low cost, & money or space 
of small parts. saved. 


Send for priced circular. 
Priority Regulations 
Govern Delivery 


Wm. S.Yohe Supply Co. 
507 Gibbs Ave., N. E. 
CANTON, OHIO 


“the originators 
of today's 
Speed Lathes” 


SCHAUER MACHINE CO. 2incineart® ong 





























— SALESMEN WANTED — HARDNESS TESTING 
Throughout Country Calling on has been done 
Tool-Room and Grinder Fore- with the 
men to Carry a Side Line of SCLEROSCOPE 
Greatly Improved Diamond since 1907 
Point Wheel Dressers and Dia- e 
mond Tools. Please Write: The 
TOOL & DIE Journal, Box No. mK. T 


C-1l, 2460 Fairmount Blvd., 
Cleveland, O. 


Mi« cro 


& MFG. CO., INC. 


9025 Van Wyck Avenue 
Jamaica, N. Y. 




















“IMPROVED 







LOW 


Die, PATTERN IN PRICE 


DIE, PATTERN, 


OR TEMPLATE o——- One Qt. $1.50 One Gal. $4.25 
LAYOUT ON METAL == Five Gals. $18.75 


MICHIGAN CHROME & CHEMICAL COMPANY 


6350 East Jefferson Avenue . 










* Detroit, Michigan 
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INTERNAL 


| GRINDERS 





Quick SET-UP FOR TURNING 
OR GRINDING INTERNAL, FACE, 
EXTERNAL OR TAPER JOBS 
*% 30” Swing 
% 7” Cross-Slide Travel 


% 16” Carriage Travel 


*% 80 or 130 RPM Quick- Change 
Work Speeds 


Prompt Delivery! Priorities Can Be Had — Write Us. 


LEMPCo 


PRODUCTS -INC. 
BEDFORD - OHIO - U:S:A 
wows nee |e ee 
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ror TOOL ROOM 


Meet the exacting requirements of 
the tool-room for accuracy, flexibil- 
ity, and rapid set-up. Ideal for pre- 
cision finishing of small dies. Lempco 
Auto-Sizer enables successive dies to 
be finished to precisely the same di- 
mensions—by a fool-proof mechan- 
ical method. 


ror PRODUCTION 


Unusually versatile! A wide variety 
of aircraft and other precision spe- 
cialty parts may be turned and 
ground rapidly and accurately. 
Auto-Sizer attachment makes it easy 
for inexperienced operators to dupli- 
cate successive pieces at produc- 
tion speed. 

Lempco proudly flies the **E” 


Award for outstanding per- 
formance in war production. 





Lempco, Dept. TD, Bedford, Ohio 
GENTLEMEN: Tell me plant nearest me where 
| may see a LEMPCO Grinder in operation. 
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4 Ufood Vobuiebiis BE MADE 


on CLEVELAND NO.1 VERTICAL MILLING MACHINES 


As the saying goes, ‘You asked for it."’ 
Responding to a definite recurrent de- 
mand, we put some 30 years’ exper- 
ience to work, incorporating, notably, 
these features: 


(1) Big, husky spindle of chrome nickel 
steel heat-treated and mounted on 
200-lb. pre-loaded precision bearings. 


(2) All lead screws and feed gears 
mounted on Timken bearings for 
smooth, quiet running and longer life. 

(3) Overload protection on all motors 
to prevent motor failure and resultant 
breaks in production. 

(4) Ample coolant sump in base. (Pump 
optional.) 


(5) Hand wheel and lead screw on 
spindle head for quick shifting of belts 
for changes of spindle speeds. 


(6) 12 feeds and 12 speeds to broaden 
production range. 


Longitudinal feed, 18’'; cross travel, 
8-1, 2”; vertical travel 16’’. Table work- 
ing surface, 8'’x 32'’. Cutter capacity, 
116” to 2-1/2" mills. Spindle speeds: 
two optional ranges of 12 each, 100 
r.p.m. to 1800 r.p.m. and 200 r.p.m. to 
3600 r.p.m. 


The ‘Cleveland No. 1’’ has great speed 
and power, combined with strength, 
rigidity and accuracy. It qualifies wher- 
ever output must jump. Bulletin tells why. 


Ask for Sommer & Adams Bulletin ‘‘D” 


T™ SOMMER € ADAMS cour 


18511 EUCLID AVENUE 


CLEVELAND, OHIO 


Litton ult EQUIPMENT FOR MANY PURPOSES 


The promise of prompt shipment is, of course, de- 


pendent upon the receipt of orders from day to day. 





MARVEL 9A (capacity 10’ x 10’’) Cutting-off shafts at the Monarch Tool Co. 


When the Monarch Machine Tool Co., builders of Monarch 
Precision Lathes, needed another cutting-off machine, they 
chose a MARVEL 9A Production Saw... one of MARVEL'S 
new heavy-duty, all-ball-bearing sawing machines with auto- 
matic bar push up. These are the fastest saws built—will cut-off 
more pieces, floor-to-floor, from single or nested bars than can 
be cut-off by any other method. 


Buy from your local distributor. 


a 7 }.\ ay : EN * 
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ARMSTRONG-BLUM MFG. CO. “The Hack Saw People” 


5700 Bloomingdale Ave., Chicago, U.S.A. Eastern Sales: 225 Lafayette St., N.Y 





